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From Sanders Associates, Inc., Nashua, New Hampshire . . . 


RELIABILITY- PROVED COMPONENTS FOR AIRCRAFT, MISSILES, SPACECRAFT 


FLEXIBLE PRINTED 
WIRING 

Sanders Flexprint® 
Printed Circuit Cables and 
Harnesses sharply reduce 
the weight, space and cost of 
electronic and electrical as- 
semblies . . . eliminate wir- 
ing error. Conductors are 
permanently bonded in thin 
sheets of flexible plastic: 
vinyls, polyethylenes, poly- 
esters, silicones, Kel-P or 
Teflon. 


Meets military reliability 





KEY COMPONENTS PRODUCED BY 
SANDERS ASSOCIATES offer advanta- 
ges of unfailing dependability . . . 
savings in space and weight ... su- 
perior performance for your guidance, 
control, and detection systems. They 
are available in production quantities 
and may be readily adapted to meet 
special requirements. Sanders also 
offers complete creative engineering, 
design, development, and production 
services with highly specialized ex- 
perience, skills, and manufacturing 
facilities in electronics, hydraulics, 
and electromechanics. Sanders can 
produce individual components or 
complex packaged systems capable of 
meeting extreme environmental and 
performance requirements. 



NASHUA, NEW HAMPSHIRE • 


AVIATION CALENDAR 






From propeller spinners and cuffs, to flame holders, shrouds, 
combustion chambers, liners, exhaust nozzles and tail pipe 
assemblies —major manufacturers rely on Lavelle components 
to meet exacting performance standards required of today’s 
turbo prop and turbo jet powered aircraft. 




JpBSiujiQBSCKKSi'S 


Lavelle has the seasoned experience plus advanced facilities 
and skilled personnel to produce the most critical engine, 
missile, airframe and radar components to rigid government 
or commercial specifications ... in stainless steel, titanium, 
aluminum, or heat resistant, high strength nickel alloys. 

Where your performance standards demand dependable delivery 
of precision welded sheet metal components or assembles at 
reasonable cost . . . see Lavelle for the finest in specialized 
fabricating services. 
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LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia , Pa., and Trenton, N.J. 
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TRANS-SOWCS 

PLATINUM TEMPERATURE TRANSDUCERS 

for measurement, telemetry , and control 


• ACCURACIES TO 0.1 F. • 5 VOIT OUTPUT 


» PRECISION CALIBRATION 




BULB TYPE for corrosive gases and liquids 

1300 Series transducers are available in 
ranges from —400 F to + 1832F. feature 
1% accuracy, stainless-steel construction, 
and a time constant of less than 2.5 sec- 
onds in agitated liquid. Many standard and 
special bulb lengths are available. 

Type 2135 has ±0.25 F accuracy and in- 
terchangeability over a range of 0 to 
+ 125 F. The platinum element is enclosed 
in a nickel-plated bulb, and the unit will 
withstand a working pressure of 4500 psi. 


OPEN TYPE for non-corrosive gases and liquids 

1350 Series transducers are available in 
ranges from —300 F to +600 F. with an 
accuracy of ±1% full scale. The platinum 
sensing element comes in direct contact 
with the gas or liquid being measured, re- 
sulting in a typical response lime of 0.2 
second in agitated liquid. 

Type 1321 is designed for extreme low 
temperature measurements, with special 
calibrations to —425 F. Operating inter- 
val is 30 F in ranges up to +250 F, with 
±1% accuracy. A perforated shield pro- 
tects the platinum sensing element from 
high flow rates. 


SURFACE TYPE for oil hinds of surfocos 

These platinum temperature transducers 
can be installed by a variety of methods 
on any surface ... flat or curved, metallic 
or non-metallic. The following types are 
available in ranges from —400 F to 
+ 1850 F: Cement-On, Weld-On, Tape- 
On, Thermopaper, Sub-Surface, and Sur- 
face Transferable. 


A five-point resistance-temperature calibration certificate at 0. !4, '/;, %, and 
full scale temperature is supplied with each transducer. Custom designs for all 
temperature transducers are available on special order with accuracies to 
0.1 F. Write to Trans-Sonics, Inc., Dept. 00, Burlington, Mass, for Condensed 
Catalog on Platinum Temperature Transducers. 


TRANS-SONICS 
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(Continued front page 3) 

Nov. 6-7— National Specialist Meeting on 
Dynamics and Acroclasticitv. sponsored 
by Institute of the Aeronautical Sciences, 
Texas Section, Texas Hotel, Ft. Worth. 
Nov. 9-12— 13th Annual Convention and 
Logistics Forum. National Defense Trans- 

S ortation Assn., Sheraton-Jcfferson Hotel, 
t. Louis, Mo. 

Nov. 10-12— International Conference. Phys- 
ics and Medicine of the Atmosphere and 
Space, sponsored by the School of Avia- 
tion Medicine, San Antonio, Tex, 

Nov. 10-13— 1 1th Annual International Air- 
Safetv Seminar. Flight Safety Foundation 
in cooperation with Airways Moderniza- 
tion Board's National Aviation Facilities 
Experimental Center, Atlantic City. N. J. 
Nov. 10-21-1 2th Air Transportation Insti- 
tute of the American University. Wash- 
ington, D. C. 

Nov. 11-14— 19th Annual Convention. Na- 
tional Trades Assn., Pfistcr Hotel. Mil- 
waukee, Wise. 

Nov. 12-14-Eighth Aircraft Hydarulics 
Conference, sponsored by Vickers. Inc.. 
Park Shelton Hotel. Detroit. Mich. 

Nov. 12-14—1938 Annual Meeting. Society 
for Experimental Stress Analysis. Hotel 
Sheraton-Ten Evck. Albany. N. Y. 

Nov. 16-21— Conference on Scientific In- 
formation. Mayflower Hotel. Washington. 
D. C. Co-sponsored by USAF Office of 
Scientific Research, National Academy of 
Sciences. National Science Foundation 
and American Documentation Institute. 
Nov. 17-18— Sixth Annual Aircraft and Mis- 
sile Division Conference, American So- 
ciety for Quality Control. Biltmore Hotel. 
Dayton, Ohio. 

Nov. 17-21— 13th Annual Meeting and As- 
tronantical Exposition. American Rocket 
Society'. Hotel Statler. New York. N. Y. 
Nov. 17-21— Eighth National Plastics Ex- 
position. International Amphitheatre, and 
Plastics Conference. Hotel Morrison, Chi- 
cago, III. 

Nov. 19-20— Notheast Electronics Research 
and Engineering Meeting. Mechanics 
Hall. Boston, Mass. 

Nov. 19-21— 32nd Meeting. Aviation Dis- 
tributors and Manufacturers Assn., Statler 
Hilton Hotel, Dallas. Tex. 

Nov. 21-22 — ' Third Symposium on Magneto- 
hydrodynamics, Lockheed Missile Systems 
Division's Research Laboratory, Palo Alto, 
Calif. Attendance by invitation. 

Nov. 28— Fourth Convertible Aircraft Con- 
gress. the Franklin Institute. Philadelphia, 

Nov. 28-30— Snowbird Soaring Meet. Harris 
Hill, Elmira, N. Y. 

Nov. 28-Dec. 4— First Electronic Com- 
puter Exhibition and Symposium. Olym- 
pia, London, England. 

Dec. 2-4— Third Conference on Reliable 
Electrical Connection, sponsored by Elec- 
tronic Industries Assn., Dallas. Tex. 

Dec. 3-5— Second National Symposium on 
Global Communications, sponsored by 
the Institute of Radio Engineers and 
American Institute of Electrical Engi- 
neers. Colonial Inn, St. Petersburg. Fla. 
Dec. 3-5— Eastern Joint Computer Confer- 
ence and Exhibit. Bellevuc-Stratford Ho- 
tel. Philadelphia. Pa. 
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leaders in readout and display . . . 



SC 5000 

World's Fastest Electronic Printer 

Printing computer data five to ten times faster than the fastest 
electro-mechanical printers, the S-C 5000 High-Speed Elec- 
tronic Printer has broad applications throughout business, gov- 
ernment, and industry . . . wherever high-speed data processing 
systems are used . . . wherever a more efficient and economical 
method of high-speed printout is desired. Establishing new 
standards of performance, reliability, and versatility in the field 
of hard copy printing, the S-C 5000 is an outstanding example 
of Stromberg-Carlson leadership in the development and manu- 
facture of readout and display equipment. Write today for 
further information. 

Prints 100,000 Words per Minute 

Eliminates Troublesome, Fast-Moving Mechanical Parts 
Capable of Registered Printing on Pre-Printed Forms 
Prints Without impact on Untreated Paper of All Types 
Reduces Cost of High-Speed Data Processing 

_ - STROMBERG-CARLSON __ 

S-C X DIVISION OF CGNEOAL OVNAMICS CORPORATION GO 
1895 Honcock Street, P.O. Box 2449, Son Diego 12, California ywii-y .' 

" There is nothing finer than a Stromberg-Carlson ” 

Developers and Manufacturers of S-C lOOO Direct Viewing 
Displays* S-C 2000 Bright Displays* S-C 3000 High Speed 
Communications Printers* S-C 4000 High-Speed Microfilm 
Printers*S-C 5000 High-Speed Electronic Printers 




What the eye would see on the other side of the moon has intrigued and defied the imaginations of scientific 
minds for centuries. But there’s another way to look at moon trips— from a very much down-to-earth point 
of view. The Space Age is built upon the ingenuity and capabilities of American scientists and engineers 
who have solved the myriad problems of the space arts— propulsion, stabilization, and control of launching 
vehicles -and the transmittal, reduction, and analysis of data so that man can comprehend the scientific 
import of his achievement. The Telecomputing Corporation, through the specialized activities of its six 
divisions, has contributed significantly to advancements in each of these areas of the space arts. Look to' 
the skills, experience, and facilities of Telecomputing for the solution of your control and data processing 
problems. Write today for your copy of the-TC story -“Blueprint For P-cogress:’ 


^ANOTHER way- to looR at it • 





High Performance Starter-Generators by BREEZE 


For critical applications in jet aircraft, 
these units serve the dual purpose of 
starting the jet engine and providing 
the electrical power necessary to 
charge the ship’s batteries and operate 
the electrical equipment. 

These units are designed to military 
aircraft standards, have radio noise 
filters and are either blast cooled or 
self cooled. Vibration dampeners may 
be incorporated when required. 

Our engineers will be pleased to fur- 
nish information on the listed units 
upon request and will submit engi- 
neering proposals for special units. 


CORPORATIONS, INC. 



BREEZE C0RP0I 


IONS INC., 700 LIBERTY AVE., UNION, NEW JERSEY 





Margin for Error . . . None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power — and you're aboard! it Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures— that match the supersonic speeds of today's 
jet aircraft — with a minimum of lubrication, it Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 
journal roller bearings for every field of transportation and industry. 





BOWER 


ROLLER BEARINGS 


NEW DESIGN PERMITS RELUBRICATION OF 
FAFNIR HIGH-CAPACITY CONTROL BEARINGS 



Fafnir DSRP control bearings, 
featuring “most capacity for weight 
and size," now offered in 
new GDSRP relubricatable series 

An outer ring groove and ports for bearing relubri- 
cation have now been designed into Fafnir high- 
capacity control bearings. With these added fea- 
tures, bearings will be identified as the GDSRP 
Series. Bearing dimensions, features, load ratings 
and life factors are the same as the DSRP Series. 
Detailed information on the new relubricatable 
series is available. Write for bulletin. The Fafnir 
Bearing Company, New Britain, Connecticut. 
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THE NEW 
LIGHTWEIGHT 
A-MP "240" 
PATCHCORD 
PROGRAMMING 
SYSTEM 


. . . means lightning fast in-flight reprogramming of 
airborne electrical/electronic circuitry . . . obsoletes fixed 
circuit connectors and other systems requiring hours or 
days to rewire . . . and offers these unusual features: 

• removable patchboards to permit complete reprogram- 
ming in seconds 

• 3 J4 pounds to minimize weight . . . miniaturized to 
conserve space 

• rugged shock and vibration-resistant construction with 
high strength aluminum alloy 

• shock-resistant seating of patchcord plugs in removable 
board 

• AMP’s patented wiping action that pre-cleans contacts 
for top electrical performance 

• 240 contacts for greatest versatility in circuit combina- 
tions or program arrangements 


For more information on this new airborne wiring technique, AMP's Patchcord System Catalog is available on request. 


AMP Incorporated 



FJLYIIiw 
U.S. ARMY 


Newest additions to the growing list 
of Lear Autopilot users are the 
Army’s versatile de Havilland DHC-4 
“Caribou” and the Beechcraft L-23 
“Bonanza” 

Basically the same autopilot as the 
F-5 which proved its reliability and 
accuracy in jet fighters, this installation 
(Army designation ASN-22) in the fly- 
ing Army's fleet of fixed-wing aircraft 
is dramatic proof of the system’s versa- 
tility. The Army has also selected a 
modified version of the F-5 (Army 


designation ASN-23) for automatic 
stabilization of the H-34 "Choctaw” 

The system weighs less than 70 
pounds— fighter by far than any com- 
parable autopilot. It is ruggedized for 
extremes in environment, operating 
with equal efficiency in tropical cli- 
mates, sub-zero cold or extreme alti- 
tude. This modification of proven Lear 
equipment will bring greater utility, 
higher in-flight efficiency, and greater 
economy to Army aviation. 


For further information or your nearest 
sales engineering office, write : 

LEAR, INCORPORATED, GRAND RAPIDS 
DIVISION, Dept. AV108, 110 Ionia Ave., 
N.W. Grand Rapids 2, Mich. 

LEAR 
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RYAN FIREBEES TEST AMERICA’S AIR DEFENSE 
IN FIRST WEAPONS MEET TO USE JET TARGETS 



squadrons, flying Convair F-102. Northrop F-89J and 
North American F-86L interceptors. They will fire 
deadly Falcon guided missiles, and Genie and "Mighty 
Mouse" rockets. 

Only the Firebee— the most advanced target drone 
-has the high performance, reliability, and extended 
duration needed for realistic weapons evaluation. In 


The Fireliee is another outstanding example of Ryan 




RYAN RADAR 
HELPS NAVY 
HELICOPTERS 
FIND SUBS 

Now Navy anti-submarine heli- 
copters can hover motionless under all 
weather conditions, while they probe 
the sea to put the finger on enemy 

With Ryan's continuous wave Dop- 
pler radar systems (AN/APN-97), 
now being installed in the Navy's 
Sikorsky ASW Helicopters, pilots can 
hover, automatically, without relying 
on visual ground reference. This was 

Hovering is essential to anti-sub- 
marine missions so that sonar detec- 
tors can lie motionless while they are 
dipped under the sea. Based on Ryan's 
leadership in CW radar applications, 
this unique new equipment is the 
lightest, simplest, most compact, and 
most reliable of its type. 


DOUGLAS DC-8 JETLINERS FLY WITH 
RYAN JET ENGINE PODS AND PYLONS 


RYAN BUILDS 
ATOMIC ENGINE 
PARTS FOR G.E. 

Ryan is building huge aircraft 
atomic engine components for the 
Nuclear Propulsion Department of 
General Electric Co. Details can- 
not be disclosed but it can be said 
that the components must be built 
with extreme precision and de- 
signed for very high temperatures. 

Ryan has been handling such 

That's why Ryan today has the 
skill, facilities, and experience to 
build single parts or complete sys- 
tems for atomic, turbojet, rocket, or 





To reduce the jet sound to an acceptable level, 
and reduce the jet landing speed 
within an acceptable distance, the Boeing 707 
is equipped with this 

ROHR-BUILT 
SOUND SUPPRESSOR- 
THRUST REVERSER 


Built by Rohr to Boeing design and specifications, 
this precision unit is an important 
addition to the jet power pods and other 
major aircraft components being built 
by Rohr for America’s fleets of jet airliners. 


hushing the jet roar 


halting the jet speed 




^^^^Heavy-Duty CONOSEAL JOINT Seals 
Perfectly at High Temperatures and Pressures 


Where extremes of pressure and temperature are standard 




DIVISION 

^*\eroquip Corporation 







SAVE UP TO 
90% OF COSTS WITH 


ALCOA PREMIUM CASTINGS 


Alcoa* Premium Castings permit 
enormous savings in the production of 
aircraft components which formerly 
required extensive machining. For ex- 
ample — some especially complicated 
impellers cast in aluminum have re- 
sulted in savings of 90 per cent, or 
S 1 ,000 less than machined pieces. And 
they meet every requirement for high 
strength and smooth surface finish. 

Impellers are exacting items. They 
spin at tip speeds up to 2,500 fps 
(60,000 rpm for a 914" diameter part). 
Cast with Alcoa premium-strength 
C355-T61 aluminum alloy, properties 
are guaranteed in the casting. The 
smooth, curving blades, often taper- 
ing to a delicate Ife* edge, have .005' 


to .010" tolerances. Even difficult 
shrouded impellers with cored air 
passages, which are cast with a surface 
finish guaranteed to 125 microinch 
maximum, actually run 50to 90 micro- 
inches in most cases. 

Alcoa has steadily been refining its 
ability to produce high-speed rotating 
parts since 1944. Research through 
spin-testing, stress analysis, high- 
strength plaster cast molding and new 
alloys has evolved this unique proc- 
ess with exceptional cost savings. 

The premium-casting process, so 
successful with highly stressed im- 
pellers, is an exclusive Alcoa develop- 
ment. For information about saving 
on your machining costs with Alcoa’s 


premium-casting process, call your 
Alcoa sales engineer. Or write Alumi- 
num Company of America, 1800-X 
Alcoa Building, Pittsburgh 19, Pa. 


Mechanical Properties of Alcoa C355 Pre- 
mium-Strength Castings, Spec. MIL-C-21180, 
Type lla lor highly stressed regions are: 


Guaranteed Min. Typical 
UTS, psi 44.000 47,000 

TYS, psi 33,000 36,000 

EL, % 3.0 6.0 



ALCOA THEATRE 





B. F. Goodrich Pneumatic De-Icers are 
flush mounted on Grumman Gulfstream 


Here are three basic reasons why Grumman engineers selected 
B-F. Goodrich Pneumatic De-Icers for their new turbo-prop 
executive transport — the Gulfstream. 

First— B.F.Goodrich Pneumatic De-Icers are the most depend- 
able and effective method of ice removal. Their positive action 
cracks off ice regardless of accretion rate. And with this pneu- 
matic de-icing system there is no problem of "refreezing run back". 

Second— B.F.Goodrich Pneumatic De-Icers impose no heavy 
drain on engine power or fuel consumption. Power require- 
ments arc negligible. Furthermore, the complete system is far 
lighter in weight than any other. 

Third— B.F.Goodrich Pneumatic De-Icers are aerodynamically 
efficient. Advanced Gulfstream design provides for recessed 
leading edges (right), permitting flush fit of De-Icers with no 
change in airfoil contour. 

There are many other reasons why you will want to specify 
B.F. Goodrich Pneumatic De-Icers for your own planes. They 
are all discussed in "The B.F.Goodrich Pneumatic De-Icer Story". 
For your free copy, write : B. F. Goodrich Aviation Products, a 
division of The B.F.Goodrich Company, Akron, Ohio. 


B.F.Goodrich aviation products 
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EDITORIAL 


Aviation's Modernization Problem 


Aviation was born with a modernization problem that 
has plagued it steadily, from the sands of Kitty Hawk 
to the infinity of outer space. 

For an industry that has gone from spruce, wire and 
doped canvas to titanium forgings, stainless steel honey- 
comb and beryllium in its first half century of existence, 
the goad of a galloping technology has made moderniza- 
tion a routine problem of survival. 

Today, the problem is more acute than ever because 
of the blistering post-war technical pace of both military 
and civil aviation. Details on the problems of moderni- 
zation posed by the addition of supersonic speeds, long- 
range missiles and space exploration to the manu- 
facturing industry are covered by Aviation Week’s 
Washington bureau chief, Cecil Brownlow, on page 95. 
The impact of the jet transport era on civil aviation 
and the myriad modernization problems it imposes are 
the subject of an article on page 38 by Aviation Week’s 
chief transport editor, L, L. Doty, who is now on a 
round-the-world survey of airline operations, including 
coverage of the International Air Transport Assn.’s his- 
toric jet fare debate at Cannes and the IATA annual 
general meeting in New Delhi. 

Even with its continuously developing technology of 
the first 50 years of aviation, the modernization prob- 
lem was relatively simple compared to the prospects now 
facing the industry'. For, even through the gas turbine 
era. the development line was pretty straightforward. 
But now a series of major technical breakthroughs have 
opened an entirely new spectrum of development that 
fans out in all directions as far as the liveliest minds in 
the business can see. 

First comes the problem of mounting a research pro- 
gram of a size and scope that is unparalleled in either 
technical or national history'. Second comes the prob- 
lem of developing new materials and manufacturing 
processes to attain the tremendous performance goals un- 
veiled by the basic research program. There is not a 
company in the aviation manufacturing industry that 
is serious about its economic survival that has not made 
tremendous investments of private capital in new re- 
search facilities and organizations during the past few 
years to grapple with the problems of the space age. 
Unfortunately, govermhent policy in this area has not 
kept pace with private initiative in providing sufficient 
rewards for the enterprises and sharp enough penalties 
for the failures. 

There is another factor that adds a sharper spur to 
technical progress than ever before. This is the rise 
of the Soviet Union as a serious competitor in the entire 
scientific-industrial spectrum encompassing modern 
aerial delivery systems and space exploration. How well 
we fare in the future will be determined largely by how 
well industry and government both solve the myriad 
problems of modernization required to maintain the 
technical pace and provide world leadership for this 
country and its allies of the free world. 

In the transport field, the advent of gas turbine power 
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has again broken off the single, straightforward line of 
development that characterized the birth of commercial 
air transport in the 1920s and its fantastic growth in 
the post-war era. The subsonic jet airliner is just making 
its first probes into scheduled passenger operations, yet 
transport designs capable of twice and three times the 
speed of sound already are on the drawing boards of 
every major manufacturer who competes in this market. 

The jet transport modernization program to which 
U. S. airlines are firmly committed to the tune of $2.8 
billion of private capital is imposing stresses and strains 
on the entire airline industry, from sales to operations, 
that are unique in its experience. The jet transport 
offers great potential. Operated efficiently and filled, 
with another major penetration into the mass trans- 
portation market, it can be the biggest money maker 
the airlines have ever seen. Operated inefficiently, with 
a load factor limited by present ticket sales levels, it 
could produce economic disaster. 

These are the problems of modernization that the 
aviation industry' and its related technologies arc facing 
during the next few years with a new series of problems 
already on the horizon stretching as far as the mind can 
project. But few people who are dedicated to this 
industry' would have it any other way. From the con- 
stant spur of this galloping technology has come the 
drive that has lifted aviation from a few serious experi- 
ments at the turn of the century to the dominant, pace- 
setting technical force in the industrial structure of the 
country as the half century mark slipped by. 

Comet Comeback 

There is no more traditional British characteristic 
than dogged determination to push on toward a goal 
despite any and all adversity that appears along the way. 
There is no better example of this British determination 
than the reappearance of the de Havilland Comet in 
the livery of British Overseas Airways Corp. on the 
world airlines after an absence of several years. The 
New York-London flights of the Comet 4 on Oct. 4 
with just enough fare paying passengers to make a legiti- 
mate claim to being the first commercial jet operation 
across the Atlantic were indeed a bold stroke that pro- 
vided British aviation morale a much needed boost. 
Everybody in aviation who has followed the Comet's 
early triumph and tragic interlude must be impressed 
with de Havilland's determination to stick with the 
project and strive mightily for ultimate success. A 
winter on the North Atlantic should provide a good 
testing ground for operations of the Comet 3 and 4 
over the rest of the far-flung BOAC and BEA networks. 
The fact that its Rolls-Royce Avon turbojet engines go 
into initial commercial service with an overhaul interval 
of 1,000 hr. is another achievement that should not be 
overlooked as a significant milestone in the jet trans- 
port era. 

—Robert Hotz 
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New 25-man raft for turbojets 
inflates in only 9 seconds 
with Kidde Inflatair! 







through INFLATAIRS: draws in free air and inflates raft. 


Escape chutes, drone and missile recovery cushions, lifting bags, and now 
this 25-man life raft— all inflatable in an instant thanks to Kidde’s inflatair! 
Available for use on all DC-8's, Convair 880’s and Boeing 707's and 720's 
on overseas flights, the new 25-man raft uses two inflatair units, is com- 
pletely inflated in just 9 seconds. Each raft is fully equipped with rations, 
water, anchor, flares, first aid equipment and accessories for survival at sea. 
Employing air bottled at 3000 psi, Kidde inflatair aspirates free air at a 
ratio of as high as 20 to 1, insures fast, sure inflation for all types of aircraft 
emergency equipment. Also saves up to 20% in weight over conventional 
carbon dioxide inflation systems. 

It is this kind of air safety research that has made Kidde the leader in its 
field for more than thirty years. For more information on inflatair, or any 
of the many other items of Kidde safety equipment, write to Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
1019 Main Street, Belleville 9, N. J. 



Seattle. Wash. -Van Nuys. Calif. Washington, D. C. Montreal -Toronto-Vancouver 



Fire and Overheat Detector 

Kirlde’s combined Fire and Over- 


cessful by more than seven years 
of intensive flight experience on 
all kinds of aircraft! 



Fire Extinguishing Systems 

Designed and perfected by engi- 

aircraft fire fighting experience, 
Kidde nacelle Fire Extinguishing 
Systems bring you instantaneous 
and dependable fire protection. 
They are available with a wide 
variety of extinguishing agents. 



Aircraft Crash Fire Prevention 

\s an example of its never-ending 
the latest air safety 
:. Kidde recently devel- 
stipplied the protection 


research 
devices used 





Portable Fire Extinguishers 

First in Portable Aircraft Fire 
Extinguishers. Kidde offers you 
a complete line, brings you a 
standard of quality and dependa- 
bility that has been second to 
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WHO'S WHERE 


In the Front Office 

Dr. Robert F. Bucher, head of the 
Division of Physics. Mathematics and 
Astronomy at California Institute of Tech- 
nology, a director. Space Technology 
Laboratories, Los Angeles, Calif. Also: 
W. Stewart Hotchkiss, controller. 

Dr. Joint H. Buck, vice president-engi- 
neering, BJ Electronics. Borg-Warner Corp.. 
Santa Ana. Calif. 

Albert P. Gagncbin, a vice president, and 
Joseph M. Weldon, an assistant vice presi- 
dent. The International Nickel Co. Inc.. 
New York, N. Y. 

Maj. Gen. W. Preston Cordemtan 
(USA, ret.), a vice president, Litton Indus- 
tries, Inc., Beverly Hills. Calif. 

Hilliard W. Paige, general manager, Mis- 
sile and Space Vehicle Department, General 
Electric Co.. Philadelphia. Pa. 

Walter T. Bonncv, director of the Office 
of Public Information of the newly estab- 
lished National Aeronautics and Space Ad- 
ministration. Mr. Bouncy formerly was 
assistant to the executive secretary of 
NASA’s predecessor, the National Advisory 
Committee for Aeronautics. 

William T. Welsh, vice president and 
sales manager, Cook Electric Co., Chicago. 

Dr. William O. Davis, executive head of 
overall operations, Turbo Dynamics Corp.’s 
space technology laboratories, Mindcu, Nev. 

Aeronutronic Systems, Inc., Los Angeles, 
Calif., subsidiary of Ford Motor Co., an- 
nounced the following appointments: Dr. 
Ernst H- Krause, vice president and general 
manager. Aeronutronic Computer Division; 
Dr. Montgomery H. Johnson, director, 
Office of Advanced Research; Dr. Joseph V. 
Charyk, general manager. Space Technology 
Division; Roy P. Jackson, general manager. 
Tactical Weapon Systems Division; Arthur 
C. Haines, assistant to the president. 

Honors and Elections 

American Ordnance Assn, honored the 
National Aeronautics and Space Administra- 
tion by presenting the Rice Memorial Medal 
for contributions in missilery to Dr. Hugh L. 
Drvden, deputy director of NASA. The 
AOA also presented the Crazier Gold Medal, 
awarded for distinguished service to arma- 
ment preparedness on land, on the sea, and 
in the air, to Maj. Gen. John Bruce Mcdaris. 
Commanding Ccneral. U. S. Army Ord- 
nance Missile Command, Huntsville, Ala. 

Dr. Theodore von Karman has been 
named a recipient of the American Society 
of Mechanical Engineers' Timoshenko 
Medal for "his contribution to the mechan- 
ics of fluids and solids, particularly those 
leading to major advancements in aero- 

I imoshenko Medal, awarded for outstand- 
ing work in the technical field of applied 
mechanics, arc Dr. Arpad L. Nadai, former 
consulting mechanical engineer for the 
Westinghousc Research Laboratories, and 
Sir Geoffrey Ingram Taylor, former Yarrow 
Research Professor of the Royal Society. 
The awards will be presented by society in 
December in New York City. 

(Continued on page 125) 


INDUSTRY OBSERVER 

► Problem of detecting and tracking an enemy ballistic missile nose cone in 
the arctic region may be even more difficult than previously thought because 
of reflection and refraction of radar signals by auroral disturbances. These 
ion clouds also cause Doppler shift of the received signal which further 
complicates problem of discriminating between moving nose cone and false 

► Raino- Wooldridge is developing ground-based equipment that will analyze 
elcctro-magnctic radiation (radio and radar signals) detected and recorded by 
USAF’s Sentry reconnaissance satellite. Ramo-Wooldridge's contract is with 
Rome, N. Y., Air Development Center. 

► First launching in the Air Force-North American Rise Project (Research 
in Supersonic Environment) was made last month. More are due soon. 
Rise uses the former Navaho booster and the former X-10 test vehicle to 
study environmental conditions applicable to the F-108, B-70 and the 
Hound Dog air-to-surface missile. 

► Last aircraft in the Douglas DC-6, DC-7 series has roiled off the line. The 
aircraft was the 1,041st of the scries; the 121st DC-7C. No new aircraft are 
being constructed at the Santa Monica plant, with most of the area being 
used for storage. 

► Research and development contract for high precision orbit determination 
has been awarded Aeronutronic Systems Inc. by Army. 

► Boeing entry in Air Force competition for a new early warning aircraft 
(AW Oct. 13, p. 28) is a turboprop version of its C-97 tanker. 

► Air Force is expected to name a contractor shortly for its 456-L electronic 
supporting system program to provide quick fixes and develop long-range 
improvements for its Global Communications System. Major contenders 
include American Telephone & Telegraph Co. and a team headed by 
International Telephone & Telegraph Co., which includes Radio Corpo- 
ration of America, Hughes Aircraft and Hoffman Electronics. 

► Communist China’s new and growing aviation industry recently turned 
out its first jet trainer, first seaplane and a new eight-passenger, twin-piston 
engine transport. Jet trainei, now being flight tested, reportedly has a top 
speed of approximately 620 mph. and a ceiling of over 45,900 ft. The four- 
place, single-engine seaplane, designated the Fciloon-1, is scheduled to go 
into quantity production next year. The transport, designated Peking No. 1, 
was reportedly designed and built in 100 days (AW Oct. 13, p. 32). 

► Polaris fleet ballistic missile will be fired to the surface by itself without 
use of a capsule under present planning. Launching tube inside submarine 
contains a second tube, or liner, into which the missile is sealed- Breaking 
of the seal and propelling of the missile to the surface are both accomplished 
by air pressure. 

► Soviet Union, in its exploitation of Russian technological gains, plans 26 
motion pictures devoted to Soviet science in the conquest and explora- 
tion of outer space within the next three years. Films will include "Scouts 
of the Universe," dealing with Soviet rocketry; “Automatons in the 
Cosmos," describing the use of high-altitude rockets for scientific investiga- 
tion, and “Television from Earth Satellites," outlining the possibilities of 
employing earth satellites for long-range television. 

► Borg-Warner Corp. has received an Air Force contract to develop a pump 
for fluorine propellant. Bidding was restricted to companies not already 
involved in the fluorine program. Need for a pump to handle corrosive 
oxidizer which attacks seals, lubricants and most conventional materials is 
still a major drawback to full-scale fluorine motor. Bell Aircraft and Rocket- 
dyne Division of North American Aviation reportedly are avoiding the 
problem by using pressure feed. In regard to lubrication, one promising 
approach is to let the fluorine also serve as the lubricant. 
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NEW 

“OLD” 


APPROACH 

TO 

MATERIALS 


By today's standards, the "old” refractory 
metals are outdated. The ultimate in 
high-temperature studies of 10 years ago 
is several generations behind in terms 



Such a "marriage” of metals, ceramics 
and plastics is a promising approach to 
high-temperature problems that is being 
vigorously pursued at Avco. It opens 
new potential applications for many 


These bold steps forward are possible 
at Avco, where materials research includes 
concurrent basic studies and applied 
research, plus developmental programs that 
extend through the solution of’ processing 
and testing problems. 

The search for new knowledge goes 
forward simultaneously with the creation of 
advanced technology at Avco’s Research 
and Advanced Development Division. The 
creative man, whether lie is interested in 

effort enhanced by the stimulus of 
interdisciplinary contact and feedback 
from other related Helds. 


Research and Advanced Development is 
more than a descriptive title at Avco. 

It is a concept that promotes creativity. 


opportunities for exceptionally 
qualified scientists and engineers, 
write to: Dr. R. It'. Johnston, 

Scientific and Technical Relations, 

Avco Research and Advanced Development Die.; 
201 Lowell Street, Wilmington, Mass. 


Washington Roundup 


Military Contracting 

Industry is vigorously protesting a comprehensive set 
of revisions to armed services procurement regulations 
stiffening the terms under which contractors must 
operate. Representatives of Aircraft Industries Assn., 
Electronics industry Assn, and the National Security 
Industrial Assn, presented their opposition to Defense 
Department at Pentagon meetings last week. The 
revisions are scheduled to become effective on Dec. IS. 

USAF Chief Scientist 

Leading candidate late last week to succeed Dr. George 
Valiev as chief Air Force scientist was Dr. Joseph Kaplan. 
University of California. Los Angeles, physicist and 
chairman of the U. S. National Committee for the 
International Geophysical Year. Dr. Valley has completed 
his term as chief scientist and has joined Mclpar Inc., 
Arlington, Va., as director of development planning. 

In Congress 

Developments on Capitol Hill during the congressional 
recess include: 

• House Government Operations’ staff is looking into the 
research and development program of National Aero- 
nautics and Space Administration and other civilian 
agencies. The committee plans hearings next year. In 
a report this year, based upon extensive hearings, the 
committee urged the Defense Department to put more 
emphasis upon research and to encourage competitive 
projects (Aug. 1. p. 23). 

• House Appropriations Subcommittee on the Armed 
Services has expanded its study of the reliability of military 
equipment into a major investigation (AW July 7, p. 25). 
A group of scientists and engineers have been retained 
as consultants, including K. T. Keller, formerly Defense 
Department director of guided missiles, and Clifford 
Furnas, former assistant secretary of defense for research 
and development.. 

• House Armed Services Investigating Subcommittee 
headed by Rep. Edward Hebert (D.-La.) plans to begin 
hearings Nov. 1 3 on the utilization of government-owned 
plants for military production. Communities have com- 
plained that the services har e closed government plants 
and then financed new privately-owned facilities in other 
locations. 

The subcommittee also will give aircraft engine manu- 
facturers' an opportunity to testify on their military 
contracts if they want to. In March. 1957, the sub- 
committee began an investigation, of engine procurement 
with much fanfare. The replies of manufacturers to a 
questionnaire were published in a 2.500-page volume 
and the investigation dropped. Planned hearings on 
procurement under the weapon system concept probably 
will not be held until next session. 

• House Subcommittee on Information headed bv Rep. 
John Moss (D.-Calif.l has tentatively scheduled hearings 
for Nov. 12 and 13 on Defense Department’s refusal to 
release data on the ballistic missile procurement program 
to the General Accounting Office. GAO says it has indi- 
cations that the program has been “mismanaged” and has 
been attempting to obtain access to classified data since 
April. Defense Department also has refused to release the 
data to congressional committees. 

• House Space Committee’s staff is evaluating the rckitive 


position of the U. S. vis-a-vis Russia in the fields of 
liquid and solid rocket fuels. Hearings with representa- 
tives of the petroleum and chemical industries may be 
held in November after the election. 

Research Study 

Defense Department has submitted a long-range re- 
search and development program-extending through 
Fiscal 1965— to Dr. James R. Killian, spccal presidential 
assistant for science and technology. Report was drawn 
without consideration to financial limitations (AW July 
28, p. 28). National Aeronautics and Space Administra- 
tion is still working on a similar project. Killian has 
asked all government agencies for similar reports, in an 
effort to determine what the nation’s scientific resources 
are. could be and should be. 

Dr. Alan T. Waterman, director of the National Sci- 
ence Foundation, is coordinating and administering the 
project. 

Space Reports 

Four additional staff reports on problems connected 
with space exploration arc scheduled by the House Select 
Committee on Astronautics and Space Exploration. 
Besides the report on international cooperation released 
today (see page 33). others planned include an over-all 
review of the national space program, a survey of the 
accomplishments of the International Geophysical Year 
with special reference to the space sciences, a study of 
the immediate and future need for better fuels and 
propulsion systems in the U. S. rocket program and a 
survey of the legal problems that will evolve as the space 
age advances. 

Rate of Refurn Debate 

Outcome of the Local Service Rate of Return Case is 
beginning to take shape with qualified observers pre- 
dicting a Civil Aeronautics Board decision adopting the 
9.5% rate recommended by its bureau counsel. Apart 
from the unyielding position of the bureau and the 
Board's alacrity in applying the rate to final mail rate 
applications, the observers regard subsidy payments as 
a stumbling block in the locals' efforts to obtain a higher 
rate of return. 

Small Business Directive 

Air Force is taking new action to increase the parti- 
cipation of small businesses in its procurement programs. 
A new' directive has: 

• Directed all installation commanders to put more 
emphasis upon small business contracting and to give 
“their personal attention to the ensuring that the status 
of the small business office within their organizations is 
such as to provide maximum performance.” 

• Elevated the Office of Small Business in the hierarchy 
at USAF headquarters. 

The Office of Small Business will be directly under 
the Deputy Chief of Staff for Materiel. Previously, it 
reported to the Deputy Chief through the Director of 
Procurement and Production. The office also has been 
made an adviser to the Deputy Chief of Staff for Devel- 
opment and to the Assistant Secretary of the Air Force 
for Materiel. —Washington staff 


AVIATION WEEK, October 20, 





X-15 Rolls Out; Capability for Mach 7 


By Irving Stone 


Is Visualized 


oxer to X-15 flight test steering com- 
mittee for the research program. 

Primary responsibility for the re- 
search program will rest with National 
Aeronautics and Space Administration, 
which will coordinate efforts with the 
Air Force. In addition to these two or- 
ganizations, both the Navy and the air- 
craft industry arc participating in the 
joint X-15 endeavor. 

By the end of 1959, three X-15s will 
have been tunneled into the program. 
The second and third aircraft, which 
will be identical with the first vehicle, 
arc scheduled for delivery in h'ebruary 
and July, respectively. 

Research Program 

Research program will be of long du- 
ration, and "type of flights which excite 
the imagination and make newspaper 
headlines arc many, many months 
away," Gen. Cooper declared. He em- 
phasized that the approach to manned 
flight into areas still unexplored is cau- 
tious and painstakingly detailed because 
each thing learned will contribute to 
the following step— “and we will not 
move forward until we are completely 
satisfied that everything is right.” 

Major problems will be explored by 
the X-15's flight aerodynamic heating 
as it affects structure, since major prob- 
lems which will be explored by the 
X-15 include free flight aerodynamic 
heating as it affects structure, since 


X-15 side view (above) and plan view (right) show design details: aerodynamic bulges on each side of the fuselage; short span trapezoidal shaped 
wings; wedge shaped vertical surface with blunt trailing edge a foot thick (AW Feb. 3, p. 26). Two vents for auxiliary power units arc on the rear 


Inglewood, Calif.— North American 
Aviation's X-l 5, hypersonic research air- 
craft which will probe the approaches 
to true manned space flight was rolled 
out here last week, two weeks ahead of 
the date which was scheduled three 
s ears ago. 

Generally attributed with a capability 
of lOO-mi.-altitudc, and 3,600 mpli. 
speed, indications are that this out-of- 
atmosphere plane may be pushed to 
Mach 7 before it finishes its projected 
program of research flights. A .0667- 
scale model of the craft, used to deter- 
mine heating characteristics and load 
distributions, has been tested at Arnold 
Engineering Development Center's B 
Minor tunnel to Mach 7— roughly equiv- 
alent to 4,600 mph. 

Schedule pinpoints the first flight of 
the X-15 for February of next year. 
Pilot will be North American’s Scott 
Crossfield. This will be the beginning 
of North American flight test which will 
demonstrate structural integrity and per- 
formance of the propulsion and control 
systems, according to Brig. Gen. Marcus 
F. Cooper, Commander, Air Force 
Flight Test Center, Edwards AFB. 
Demonstrations, he said, will be con- 
ducted within known flight envelopes. 

After these demonstrations have been 
accomplished to Air Force s satisfaction, 
the X-15 will be accepted and turned 


of the cockpit fairing; a liquid oxygen vcilt is in 
the fuselage just behind the cockpit. 


PILOTS who will fly the X-15 inspect aircraft's nose section; note ports for jet control sys- 
tem. From left are Joseph Walker. National Aeronautics and Space Administration; Scott 
Crossficld, North American Aviation, and Capt. Robert White, U. S. Air Force. 
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questions remain as to exact Bow con* 
ditions as well as the actual manner in 
which heat is transferred to structural 
components. 

Problems of stability and control at 
altitudes where aerodynamic forces and 
damping are lacking also will be checked 
in the free flight testing program. 

Other prime considerations include 
investigation of weightlessness condi- 
tions and exit and entry' conditions at 
varying degrees of severity. Bulk of the 
research measurements will be made 
with on-board equipment, according to 
Walter C. Williams, chief of NASA’s 
High Speed Flight Station. Edwards 
AFB. There will be measurements of 
airspeed and altitude from both pressure 
sources and the inertia system as well 
as angle of attack and sideslip. 

Other parameters measured will in- 
clude those required to determine air- 
plane motions as well as pilot motions 
which cause or accompany these. In- 
formation directly concerning pilot will 
be obtained, such as pilot’s body sur- 
face temperatures and electrocardio- 
graphic data. Measurements of struc- 
tural temperature, over-all surface loads 
and detail surface pressures will be 
made, Williams said. 

Typical mission of an X-l 5 will start 
with an air-drop from a Boeing B-52 
mother ship at an altitude as high as 
it can be toted. Pilot will be in the 
test plane cockpit from time the mother 
ship leaves the ground. Time from 
drop to touchdown will consume about 
20 min. Burning time during powered 
flight will be only about 90 sec. Ap- 
proach speed for landing will be 
approximately that of the Lockheed 
F-104. The flight will be tracked over 


NASA-Anny Battle 

Washington— National Aeronautics and 
Space Administration faced its first open 
battle last week as Army fought to block 
its efforts to assume at least part of the 
space activities of Army's Ballistic Missile 
Agency and California Institute of Tech- 
nology's fet Propulsion Laboratory' (AW 
Oct. 13, p. 25). 

NASA proposal— which, if accepted, 
might involve the transfer of a number 
of scientists from ABMA to the new civil 
space agency— reportedly is being dis- 
puted bv Army at top Administration 

Both the Defense Department and 
NASA admitted that such a transfer was 
under discussion but declined further 
comment. From ABMA headquarters in 
Huntsville, propulsion expert Dr. Ernst 
Stnhlinger was quoted as saying that he 
and a number of other scientists would 
resign if assigned to NASA or if the 
ABMA development team was broken 


Polaris Malfunction 

Cape Canaveral. Fla.— Second stage of 
a Polaris fleet ballistic missile test vehicle 
ignited prematurely last week, separated 
and left the first stage sitting on the 
launch pad and finally was destroyed after 
it had gained a few’ hundred feet altitude. 
By late last week. Navy officials had not 
isolated the cause of the malfunction. 

The Lockheed test vehicle, designated 
the AX-2, was to have been the second 
in a series of tests of in-flight separation 
of the first and second stage boosters, the 
flight control system, the aerodynamic 
structure of the missile body and the 
solid propellant motors. 


a precision radar range running ap- 
proximately from Wendover, Utah, to 
Edwards AFB, a distance exceeding 
400 mi. 

During rocket burning there will be 
very high acceleration. In the portion 
of the flight out of the atmosphere, 
aerodynamic controls will be ineffective 
and the pilot will rely on reaction type 
controls. Between burning phase and 
re-entry, the pilot will be subjected to 
zcro-G conditions. During the rc-entrv 
phase, the load factor builds up and 
aerodynamic heating starts. At this 
point, leading edges and other portions 
of the X-l 5 structure will reach 
temperatures in excess of 1,000F, ac- 
cording to Harrison Storms, North 
American’s Los Angeles Division chief 
engineer. 

Nose of the X-l 5 has a cruciform 
arrangement of small rocket engines- 
reaction controls— and wing-tips arc 
equipped with the same type of en- 
gines. These engines, which will use 
hydrogen peroxide and a catalvst as a 
propellant, were designed and built by 
Bell Aircraft Co. When the nose rockets 
are actuated, they will pitch the X-l 5 up 
or down or yaw the aircraft from side 
to side, as required. Wing tip rockets 
will give roll motion. 

X-l 5 Cockpit 

X-l 5 cockpit, which was not open 
for inspection during rollout, has three 
control sticks— center control stick as 
in conventional aircraft, plus right- and 
left-hand controllers— Storms revealed. 
The right-hand controller will be used 
when the pilot is under a high load 
factor, and in the atmosphere during 
boost and re-entry. Pilot's arms will 
be restrained and the load factor on his 
body will not give him inadvertent con- 
trol motion. 

As the pilot leaves the atmosphere, 
there are still acceleration considera- 
tions and the space controller is put on 
the left, so that pilot’s left arm can 
be braced to negate effects of the load 
factor. Storms explained. 


After rc-entrv has been completed 
and the X-l 5 is gliding as a normal air- 
craft, the pilot may then use a con- 
ventional control stick if he desires. 

Test indications to date have shown 
that transition between various control 
sticks appears normal and satisfactory 
to pilots who have been tested. 

Directly aft of the cockpit is the 
instrumentation bay. In this area, 
scientific data, gathering equipment 
will record information on various re- 
search phases of the flight. Instrumenta- 
tion has been designed and supplied bv 
NASA. 

Included in this bay is an inertial 
reference platform, designed and built 
by Sperry Gyroscope Co., which gives 
the pilot his indications of direction 
and attitude. 

Auxiliary Power 

Located adjacent to this area, is the 
auxiliary power unit which supplies 
energy for both electronic and hydraulic 
systems throughout the mission. This 
unit is a small steam turbine, also 
operated on hydrogen peroxide and a 
catalyst, which was designed and con- 
structed by General Electric’s Accessory 
Division. 

From this compartment aft, the 
fuselage is filled primarily with liquid 
oxvgen, ammonia and helium pressure 
tanks, Stonns said. The engine, de- 
signed by Thiokol Chemical Corp.’s 
Reaction Motors Division, will deliver 
a static thrust of over 50,000 lb. This 
engine, known as the XLR-99, will be 
available for the X-l 5 program next 
vear. Meanwhile, two Reaction Motors 
XLR 11-5 rocket engines of the type 
used throughout the X-l and D-5 58-11 
programs have the advantage of proven 


Minuteman Contract 

Washington— Air Force has given 
Boeing Airplane Co. responsibility for 
the assembly and test of the Minnteman 
multi-purpose, solid-propellant ballistic 

Air Force said the decision to award 
the contract to Boeing was made up:;n 
the “unanimous recommendations" of 
the commanders of the Air Research and 
Development Command, Air Materiel 
Command and Ballistic Missile Division. 

Other Minnteman contractors already 
announced l/\W July 28. p. 27) include 
Avco Manufacturing Corp., nose cone: 
Autonctics Division of North American 
Aviation, guidance; Thiokol Chemical 
Corp. and Aerojet General Corp., en- 

Air Force management of the Minute- 
man program will be handled by the 
Ballistic Missile Division with technical 
advice supplied by Ramo- Wooldridge 
Corp. 
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engines for this phase of the program. 

The liquid oxygen and liquid am- 
monia propellants for the XLR-99 RMI 
rocket engine, to be brought into the 
program later, will be fed by a pres- 
sure system causing flow in excess 
of 10,000 lb. per min. This compares 
with a rate of fuel flow in a modern 
jet fighter with afterburner— such as the 
North American F-100-from 30,000 to 
40,000 lb. per hour, which means that 
the X-l 5 will gulp propellants about 
20 times as fast. Decomposed hydrogen 
peroxide provides a high temperature 
gas used to drive a turbine-propelled 
pump to boost the liquid oxygen and 
ammonia to engine manifold pressure. 
Helium gas is used for tank pressuriza- 
tion and liquid expulsion. 

Large side fairing and vertical tail 
arrangement differ considerably from 
conventional type aircraft exteriors. Side 
fairings house propellant, control lines. 

Vertical tails— above and below the 
fuselage-arc wedge-shaped. This con- 
figuration was selected as a result of 
extensive tunnel tests for maximum 
directional stability with lightest weight 
attainable. The all-movable upper and 
lower vertical surfaces should give very 
good directional control throughout the 
X-15’s speed range. Bottom half of 
vertical tail will be jettisoned prior to 
landing to prevent ground interference 
at touchdown. On upper and lower 
vertical tails, the aft portion near the 
fuselage will be actuated as dive brakes. 

Hydraulic system powering the all- 
movable horizontal and vertical tails, 
speed brakes and landing flaps consists 
of two separate 3.000 psi. systems 
operating in parallel. Hydraulic system 
is driven by a piggv-back combination 
of pumps and total system weight is less 
than counterpart used in F-100C. 

Landing gear includes two steel skids 
located on the aft section below hori- 




LARGE SIDE fairings on X-15 fuselage house liquid propellant and control lines. Two four- 
barreled XLR 11-5 rocket engines arc mounted top-and-bottom, will be used on initial flight. 


zontal stabilizers. Dual nose wheels 
also are used to give directional stability 
during high speed landing. Both land- 
ing skids and nose wheels are manually 
retractable into fuselage, and are ex- 
tended by mechanical means which 
utilizes gravity and the airstreain. 

Liquid nitrogen is used for air con- 
ditioning and pressurization system, 
which weighs 1 50 lb. and lias cooling 
capacity of 27,000 Btu. 

International Nickle Co.’s Inconel X 
is the predominate material in the X-l 5, 
and was selected for its high strength 
and elevated temperature character- 
istics. The material was considered a 
weldable alloy but no detailed experi- 
ence with it, as a welded aircraft struc- 
ture, was available, Storms said. De- 
velopment work had to be done by 
North American in forming, welding 
and other joining of this material to 
make a practical aircraft. 

Special techniques for contouring 
skins were developed, involving use of 
hot and cold machining, ovens, freezers, 
cutters, slicers and rollers. One special 
tool fixture required for the control of 
contour during a heat treat cycle for a 
wing skin weighs 4,300 lb., while the 
skin it holds weighs 180 lb., Stonns 
added. About 80% of the skins and 
attachments in the X-15 are welded 
and about 20% is riveted. 

Another development was a brazed 
sleeve tubing joint, required by extreme 
tempera lures, use or chemicals and 
gases difficult to contain, and extreme 


reliability requirements. A relatively 
simple arrangement of an electrical 
resistance clamshell holding tool per- 
mits brazing of the sleeves while in 
place. Torch and induction methods 
are also used in some applications. 

Metals other than Inconel X are also 
used. A primary structure of titanium 
and stainless steel will resist heat that 
soaks through the nickel alloy outer 
covering. 

Aluminum alloy is used externally 
where high heat and high loads arc not 


X-15 Specifications 

DIMENSIONS 


Izngrh 50 ft. 

Span 22 H. 

Height 13 ft 

WINGS 

Swcpt-hack C/4 25 deg. 

Area 200 sq It. 

Box Tvpe Comtiuction Main Spar 


No Movable Surfaces in Wing. 

Inconel X Nickel Alloy Material (welded) 
Throughout, with Solid Nose Section 
Providing Heat Sink. 

Maximum Gross Takeoff 

Weight 31,275 lb. 

Landing Gear. Dual Nose Wheel, Steel 
Skids for Main Gear. 

POWERPLANT 

Basic . One XLR-99 RMI Liquid Rocket. 
Interim. .Two XLR 11-5 Reaction Mo- 
tors Liquid Rocket Engines. 
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Space Technology 



Pioneer Indicates Restricted 


By Evert Clark 

Cape Canaveral, Fla,— Firing of the 
second Able-I lunar probe to a distance 
ot some 80,000 mi. from the earth has 
provided encouraging preliminary in- 
formation in lethal high-intensity radia- 
tion and greatly increased chances that 
the same basic vehicle will be used for 
more radiation studies and possibly for 
shots at Venus and Mars. 

"Quick-look" data telemetered to 
earth tracking stations in the Pioneer's 
43-hr. flight indicated that the intense 
radiation threatening manned space 
flight exists in a relatively narrow band 
and does not extend to the sun, as 
some theories had suggested. 

Data reduction still is far from com- 
plete. But levels measured by an ion 
chamber and telemetered during flight 
were four roentgens at 5,000 mi., three 
roentgens at 10,000 mi., two roentgens 
at 17,000 mi. and one-half roentgen at 
60,000 mi. 

The 5,000 mi. figure is somewhat 
lower than intensities found bv Ex- 
plorer IV at 1,200 mi., but this was not 
unexpected because Pioneer's trajectory 
took it through higher geomagnetic lat- 
itudes where intensity is known to be 

Explorer data had indicated that in- 


tensity doubled 


ltelv every 60 

Experiments alreadv are planned for 
extensive study of the critical region 
between 2,000 and 10,000 mi. from the 
earth, possibly using another Thor-Able 

In addition to three lunar probes 
originally authorized for use by the 
USAF Ballistic Missile Division-Space 
T echnology Laboratories team, use of 
at least two more Thor-Able research 
vehicles was approved by Advanced Re- 
search Projects Agency last August. One 
was believed to be an interplanetary 
probe to be launched toward the 
vicinity of Venus, 

Mission of the two extra probes and 
of future use of Thor-Ables for more 
moon shots is in doubt, chiefly because 
of the transfer of cognizance over such 
space research from ARP A to National 
Aeronautics and Space Administration. 
But work probably is far enough along 
on the two ARPA-nuthorized vehicles 
that NASA will let it continue. 

Next USAF lunar probe is expected 
to be launched Nov. 7 if modifications 
based on the Oct. 1 1 firing can be made. 

Although the Pioneer satellite missed 
its goal of the moon by two-thirds of 
the distance, it was considered an ex- 
tremely important success, both scien- 
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FOUR-STAGE vehicle leaves launching pad (left) at 4:42 a.m. EST. Oct. 11, only 13 sec. after target time. Time exposure (right) shows 
path of the lunar probe shortly after it was launched on 43 hr. flight reaching an altitude of nearly 70,000 naut. mi. 


Radiation 


tificallv and as a contribution to missile 
tcchnologv. 

The SS.l ft., four-stage rocket was 
launched only 13 sec. after its target 
time of 4:42 a.m. EDT after a 
24-hr. countdown that included several 
planned holds and mechanical problems 
that were distributed throughout the 

Douglas Aircraft Co. was test con- 
ductor. Launch crew included the over- 
all project director. Space Technology 
Laboratories Division of Ramo-Wool- 
dridge Corp.; Douglas: the Rocketdyne 
Division of North American Aviation 
Inc., and Aerojet-General Corp. 
Countdown Experience 

Previous experience with this count- 
down was limited to one mock run be- 
fore the unsuccessful Aug. 17 lunar 
shot, and the August shot itself. 

Moon was 223.700 mi. from the 
earth at the time of firing. It would 
have been 222.500 mi. away 2.61 davs 
later, when it was hoped Pioneer would 
intercept its orbit. 

Error that kept Pioneer from going 
the full distance apparently was in the 
first-stage autopilot, which lofted the 
trajectory 3.5 deg. too high. Desired 
velocity was 35,250 fps„ short of the 
36,900 fps. needed to escape the earth’s 



LUNAR PROBE tracking station at South Point, Hawaii, is one of three throughout world, 
others are in Singapore, and near Manchester. England. Parabolic tracking antenna is 60 ft. 
dia., smaller helical antennas receive telemetry signals. 
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Lunar Probe Stages, Flight Plan 


Cape Canaveral, Fla.— Pioneer lunar probe fired Oct. 11 was 
a four-stage, 88.1-ft. Ablc-I vehicle designed, developed and 
tested by Space Technology Laboratories from existing hard- 

It was the third vehicle built for an Air Force moon shot. 
First vehicle exploded after 77 sec. of flight (AW Aug. 25, 
p. 20). The second was diverted to Project Bravo (Ablc-II 
project), a further study of the feasibility of using Thor plus 
an Aerojet Vanguard engine as an intercontinental range missile. 

Stages and flight plan for the rocket were: 

• Booster. Standard Douglas Thor with inertial guidance re- 
moved to save weight and a transition section fitted at the tap 
in place of a nose cone. Thrust is approximately 150,000 lb.; 
weight more than 100.000 lb. Vehicle was launched vertically. 
Autopilot was programmed to roll the rocket between 2 and 
9 sec. after liftoff to its proper azimuth of 71 deg. Thor 
was to fly the missile to a constant attitude trajectory by HO 
sec. but a slight malfunction caused a 2.5 deg. error in 
trajectory. Rockctdyne engine from the Canoga, Calif., plant, 
incorporating modifications previously made on similar engines 
in Jupiter, Thor and Atlas missiles, burned to cutoff at about 
157 sec. Cutoff initiated separation of first stage but, for 
revera! seconds, Thor's vernier engines continued to propel 
the first stage to maintain a positive pressure head on the 
second stage propulsion system, in order to assure ignition. 

• Second stage. An Aerojet-General AJ-10 liquid propellant 
engine, highly modified from the form it takes in the Vanguard 
rocket. STL increased thickness of the skin to cam’ weight 
of the third and fourth stages and installed a control section 
at the top of the stage containing autopilot and precision 
accelerometer cutoff. Thrust was about 7,500 lb., weight 4,000 
lb., burning time about two min. Accelerometer cuts off engine 
after integrated thrust acceleration of 28.000 fps. is reached. 
Fibcrglas fairing covering third and fourth stage is split away 
by explosive bolts and eight vernier rockets on third stage are 
fired, spinning the vehicle to approximately 120 rpm. for 
stabilization. Separation of second stage and ignition of third 
stage are simultaneous. 

• Third stage. Allegany Ballistic Laboratory's solid propellant 
ABL-248 engine, also developed for Vanguard. SIX modified 
the nozzle to fit atop the second-stage control section and 


redesigned the nose to connect with the fourth stage. Thrust 
is about 2,500 lb., weight about 4,000 lb. Following burnout 
at about seven and one-half sec. after liftoff, third stage is 
separated from terminal stage by springs. 

In the latest firing, 10 see. of burning time were left in the 
ABL engine. Use of this would have helped correct the error 
in trajectory, but no command control from the ground was 
possible. This will be corrected in future firings. 

• Fourth stage. This is the Space Technology Laboratories' 
designed and built instrument package, consisting of a biconical 
Fibcrglas shell slipped over a modified 3.000 lb. Thiokol Falcon 
terminal rocket. Rocket nozzle faces in the opposite direction 
from the nozzle of other stages. Had the package reached the 
vicinity- of the moon, rocket would have fired at an angle to the 
trajectory-, accelerating the package relative to the moon and 
slowing it down relative to the earth. Fight vernier rockets also 
are attached to the terminal stage to be fired as needed to 
correct velocity. All eight were fired in this launch to gain as 
much velocity as possible. 

After verniers separate, package weighs 75.3 lb. After burn- 
out of the Thiokol rocket, which was not accomplished in this 
case, weight would be 51.1 lb. Instrument package weight is 
39.6 lb. Construction is Fibcrglas honeycomb between F’iber- 
glas skins. Diameter is 29 in., depth is 18 in. Center section 
band, where instruments arc attached, is six in. wide, and slant 
surfaces on top and bottom are 12 in. wide. 

Double antennas 16 in. long and i in. in diameter emerge 
from the flat section of the payload. Instruments included a 
magnetometer capable of measuring moon's magnetic field to 
a minimum of 5 microgauss; ion chamber capable of measuring 
radiation intensity up to more than 1,000 roentgens/hr.; 
microphone for measuring micrometeorite impact; temperature- 
variable resistors to measure temperature inside the package 
through the life of the batteries; infrared-television scanner for 
faking facsimiles to a resolution of 1 millirudiau. 

Lifetimes of the measurements if the payload had achieve*’ 
the hoped-for orbit of within 40.000 mi. from the moon would 

the scanner: about 10 days for the temperature sensors; about 
4 days of continuous operation for the 63-transistor Doppler 


gravitational pull. Actual velocity after 
burnout of the first three stages xvas 
about 34,425 fps. at 480 sec. after 
launch, all eight venier rockets on the 
final payload stage were fired by a signal 
from Cape Canaveral in an attempt to 
increase velocity. This gained about 
160 fps., far short of that needed to 
send the Pioneer to the moon on its less 
desirable trajectory. 

Ten seconds of burning time in the 
second stage engine went unused be- 
cause there was no ground command 
control to override the precision accel- 
erometer cutoff. Command control will 
be included in the next probe. Use 
of the remaining burning time would 
have provided up to 1.500 fps. more 
velocity— probably enough to correct 
the trajectory sufficiently to put the 
satellite into the moon's gravitational 
field if it could have been controlled 
well enough and certainly enough thrust 
would have been available to carry it 


farther than the 79,212 mi. initially an- 
nounced as apogee. Speed at the farth- 
est point was approximately 1.1 IS mph. 

A few hours after launching, cal- 
culations indicated that apogee might 
be between 90.000 and 100,000 mi., 
and that if the terminal rocket in the 
fourth stage could be fired precisely at 
apogee, an cliptical orbit with a perigee 
of 20,000 mi. or more might be 
achieved. 

Temperature Drop 

A number of attempts were made 
to fire the rocket by command signal, 
both from Cape Canaveral and from an 
STL station near Naalchu, Hawaii. 

Because the temperature inside the 
satellite was dependent upon its orien- 
tation to the sun and to controlling 
paint decals inside the payload, the in- 
correct trajectory allowed the tempera- 
ture to drop from the 7 IF at takeoff 
to 35F, and batteries in the satellite 


would not provide enough current to 
obey the command signals. Batteries 
will operate at 40F and probably would 
have at 37F. Decals controlling the 
entrance of heat into the pavload 
casing are arranged differently for each 

The Hawaii station "saw” the Pioneer 
plunge into the atmosphere over the 
South Pacific at 11:46 pan. F.ST Oct. 
12, to be destroyed by friction. 

Pioneer’s radiation measurements in- 
dicate a band with maximum intensity 
at 5,000 to 6.000 mi,, tapering off to 
about one tenth that intensity at 60,000 
mi. The one-half roentgen measured 
at 60,000 mi. is about twice the maxi- 
mum safe weekly dosage recommended 
by Atomic Energy Commission. 

Early findings tend to support the 
theory advanced by Dr. Fred Singer 
(AW Sept. 1. p. 21) of the University 
of Maryland. Singer believes the rays 
are neutrons produced by cosmic ray 
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bombardment of the earth’s atmosphere, 
and trapped by earth’s magnetic field. 

Singer had predicted maximum in- 
tensity at about 6,000 mi. altitude. 

Because Pioneer uses a different type 
of radiation measuring device than the 
Explorers, it will be impossible to make 
direct comparisons, although some cor- 
relation is possible. 

Both the Geiger counters carried by 
Explorers and the ion chamber carried 
bv Pioneer measure radiation by means 
of the ionization it produces in a gas. 
But the Cciger counter produces an 
output pulse for every radiation particle, 
whereas the ion chamber output repre- 
sents the average level of ionization 
produced at any instant by all imping- 
ing radiation. Whereas any radiation 
particle that penetrates the Geiger 
counter produces an identical output 
signal, in an ion chamber the low- 
cncrgv, slow-moving particles produce 


By Ford Eastman 

Washington— Creation of an inter- 
national organization initiated and sup- 
ported by the U. S. to encourage co- 
operation in space exploration is being 
urged by the staff of the House Space 
Committee in a report released today. 

Need and desirability of such an or- 
ganization was outlined in the report 
as part of a suggested seven-point pro- 
gram forwarded to the House Select 
Committee on Astronautics and Space 
Exploration for submission to Con- 
gress. The report also recommended 
that the proposed program be imple- 
mented by the new National Aeronau- 
tics and Space Administration. 

The report said the U.S. should ac- 
cept leadership of the international 
space effort during its infancy. It added 
that the Soviet Union should be ex- 
tended an invitation to join in the co- 
operative effort, but that the free world 
should not hesitate in moving ahead to 
create an international partnership re- 
gardless of the Soviet position. 

Staff recommendations arc: 

• “That the new space agency (NASA) 
consider establishing some form of per- 
manent liaison facilities devoted to the 
encouragement of cooperative arrange- 
ments with other countries. 

• “That the agency strive to catalog on 
a comprehensive scale the work projects 
and talents of both teams and individ- 
uals . . . where a desire to cooperate 
in the peaceful development of space 
technology has been demonstrated. 

• “That the agency consider the estab- 
lishment in this country of facilities 
for the evaluation of foreign proposals 
to assure the fullest benefits from the 
Free World effort. 

• “That the agency use the authority 


more ionization than a high-energy, 
fast-moving particle. 

In this respect, the ion chamber gives 
an indication of the biological hazard 
involved since lower-energv particles 
can destroy more tissue than high 
energy particles. Ion chamber also can 
operate over a wide range of radiation 
intensities (million to one), and was se- 
lected for Pioneer to assure that it would 
not be swamped in event radiation in- 
tensity continued to increase with alti- 

Future space probes will be outfitted 
with other types of radiation instru- 
mentation in order to track down type 
of particles involved, their energy levels, 
and direction of movement-an indica- 
tion of their possible source. Two or 
three identical radiation counters will 
be mounted, mutually perpendicular, to 
establish direction of movement of the 
radiation. 


granted it by law to contract with 
public and private groups, overseas as 
well as in the U.S. to carrv on studies 
and actual construction of components 
or to perform other operational tasks. 

• "That specific plans be developed for 
the exchange of scientific personnel 
among those countries willing to co- 
operate in a common effort. 

• “That there be an expansion of train- 
ing facilities in the space sciences re- 
quired to meet growing needs for scien- 
tists and technicians as the American 
program for the peaceful use of space 
develops. Such plans include oppor- 
tunities for foreign students to com- 
pete for fellowships. As talented stu- 
dents of all countries decide on careers 
in the space sciences, the U. S. and not 
the Soviet Union should be the place 
to which they will turn for training. 
Congress may wish at its next session 
to implement such a plan. 

• “That Congress and the President 
give continued encouragement and fi- 
nancial help to the work of the Inter- 
national Geophysical Year. The ICY 
has been too beneficial to the scientists 
of the world and the cause of good 
political relations to be allowed to 
expire with the end of 1958. Some 
progress has already been made by the 
scientific community in carrying this 
work into the future, but government 
aid might prove invaluable. 

Each step, the report said, is a neces- 
sary step toward working out an interna- 
tional approach to the space effort but 
that, by themselves, they are merely 
stopgaps. 

“These steps,” the report said, “will 
only realize their maximum effectiveness 
if they are taken in the context of a new 
international astronautical organization, 
initiated and supported by the U.S. 


with the cooperation and contributions 
—both in personnel and material re- 
sources-of nations like Britain, France. 
Germany and Japan whose scientists 
have already demonstrated their ability 
in this field.” 

Governmental interest in this body, 
the report added, should be made ex- 
plicit, although it should be clearly 
stated that the resources of the organi- 
zation are readily available to help any 
scientist of competence regardless of na- 
tionalitv, as well as to foster the devel- 
opment of promising scientific talent in 
this field regardless of national origins. 
The governing council, it said, should 
be composed of representatives of par- 
ticipant governments, as well as repre- 
sentatives of scientific organizations. 

The space committee staff said that 
such an organization would undoubt- 
edlv extend its scope of endeavor fur- 
ther than that possible through the co- 
ordinated space research activities of 
the International Council of Scientific 
Unions (sec p. 49). It would, how- 
ever. incorporate the aims of the coun- 
cil and integrate the work in interna- 
tional space cooperation already accom- 
plished by the council. 

Regarding Soviet participation, the 
committee staff said the USSR already 
has made such progress in space science 
that it now exhibits a certain scorn for 
what others can do. It added that Rus- 
sia sees only limited reason for cooperat- 
ing in those areas which can pay off in 
military strength or promise opportunity 
for spectacular developments politically 
useful in shaping world opinion. 

“Whether the Soviet Union would 
be willing from the outset to become a 
full-fledged partner, opening its own re- 
search centers to world scientists, is very 
uncertain,” the report said. 

The staff also said that both the gov- 
ernments and industry in Western 
Europe have shied away from space 
teehnologv, apparently in many cases 
because the expenditures involved are 
too great. Individual scientists and tech- 
nicians. on the other hand, are eager 
to take a more active part. 

Actually, the staff reported, work is 
under way in Europe that could be of 
great benefit if coordinated. Much of 
this work, it added, is hampered by lack 
of equipment or financial support. In 
addition, it said, limitations on the ex- 
change of data also have led to retracing 
the ground already covered by the U. S. 
or Soviet Union. 

The report said that, while there ap- 
pears to be a growing disposition on the 
part of foreign scientists to work on the 
space effort under U. S. auspices, there 
also is a certain reluctance on the part 
of some. U.S. insistence on watertight 
security in scientific matters, some of 
which may onlv be remotely concerned 
with military interest, has become an 
object of wide criticism, it added. 


International Space Unit Urged 
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Three-Dimensional Radar Demonstrated 


radar, or Frcscanar as it is called, tlic 
antenna rotates only in azimuth while 
its beam is simultaneously caused to 
sweep up and down by a variation in 
the frequency of the radar transmitter 

The antenna dish is illuminated bv 
a scries of individual sources of radar 
energy located in a vertical "fin" which 
protrudes from the center of the dish, 
Rapid variation of the radar transmitter 
frequency causes a change in the rela- 
tive phase of energy at each source, 
causing the resulting radar beam to 
sweep back and forth in a vertical plane. 

Use of this electronic scanning tech- 
nique permits the beam to sweep at a 
vertical speed of "several thousand de- 
grees per second." very much faster 
than would be possible if the antenna 
structure itself had to be oscillated to 
perform the beam deflection, according 
to Dr. N.. A. Bcgovich, director of engi- 
neering for Hughes' Ground Svstems 

The rapid vertical scan permits use 
of a pencil beam instead of the broad 
secant-squared beam required with con- 
ventional two dimensional surveillance 
radars in order to obtain coverage from 
low to high altitudes. 

Increased concentration of radar en- 
ergy in the pencil beam gives Frcscanar 
20 to S0% more range than a conven- 
tional 2-D surveillance radar, accord- 
ing to Bcgovich. Voltage tunable kly- 
strons arc used to power the radar trans- 
mitter. and relatively low-noise voltage 
tunable traveling wave tubes are em- 
ploved in the radar receiver. 

Army's version of Frcscanar is in- 
stalled on four trailers. Two of the 
trailers contain diesel power generators, 
one for standby. The antenna itself 
is quickly erected on its own trailer, 
then enclosed in an air-inflated bal- 
loon to protect it from the elements. 
Fourth trailer contains the radar equip- 
ment and two consoles, one of which 
is a conventional plan position indi- 
cator (PPI) that displays targets in 
azimuth and range coordinates; the 
other is a range-height indicator. 

By setting an electronic cursor on 
any desired target displayed on scope, 
the operator can read off its altitude, 
range and bearing on digital counters. 

For use with Army’s Nike-Hawk bat- 
teries, data on each target's bearing, 
range and height will be converted to 
digital form, then transmitted to weap- 
ons monitoring center, battalion oper- 
ations centers and weapons battery 
terminal equipment, all part of the 
Missile Monitor. 

Several other radar manufacturers 
aie known to be developing three di- 
mensional radars employing electronic 
scanning techniques. 
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Washington— New three-dimension 
surveillance radar that provides in- 
formation on target height as well as 
bearing and range using an electronic 
vertical scanning technique was un- 
veiled here last week by Hughes Air- 
craft Co. and Army Signal Corps. 

The new radar was demonstrated in 
a mobile version that Army is service 
testing for use with Missile Monitor, a 
mobile field Army air defense system 
for assigning targets to individual Nike 
and Hawk batteries. Radar, originally 


developed by Hughes under Navy 
sponsorship, also is scheduled for use 
on new guided missile cruisers. Airways 
Modernization Board also has indi- 
cated a desire to test a three dimen- 
sional radar in the terminal area to 
evaluate its usefulness. 

In the past, two separate radars have 
been used to obtain target azimuth, 
range and height information, with one 
antenna rotating in azimuth while the 
other nodded up and down in elevation. 
In the Hughes frequency scanning 
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The lighter side of metallurgy is characterized by lithium-bearing 
alloys, particularly for advanced scientific applications. 

The exceedingly important, properties accruing to these special allc 
by the inclusion of lithium, and described here, furthc 
unique role of lithium metal in making laboratory 
probabilities commercial possibilities. 
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United Forms Research Corp. 


East Hartford, Conn.— United Air- 
craft Corp. expanded its operations on 
two widely separated fronts last week to 
create a new research organization in 
California and a helicopter manufac- 
turing facility in West Germany. 

Details on these projects include: 

• United Research Corp. was formed 
as a wholly owned subsidiary of United 
Aircraft Corp.. with Lt. Gen. Donald 
L. Putt, retired USAF deputy chief of 
staff for development, as president. 
Gen. Putt, who was a long-time pioneer 
in Air Force research and development 
efforts and is a former commander of 
the Air Research and Development 
Command, will establish a small head- 
quarters for United Research Corp. in 
Menlo Park. Calif., near San Francisco. 
It will operate primarily on a contract 
basis with other research organizations 
with the assistance of a five-man scien- 
tific advisory board. 

• Inside track on the German Army 
helicopter procurement program for 
United's Sikorsky Division was indi- 
cated by the corporation's purchase of 
43% of the stock of a West German 
aircraft firm, the Weser Flugzeugbau 
with headquarters in Bremen. Weser 
will manufacture and market Sikorskv- 
dcsigned helicopters and is expected to 
become a basic German production 
source. Initial German procurement, 
probably of S-58s in German Army 
company size batches of 21. would be 
from Sikorsky’s U. S. plants. Weser 
was founded in 1934, operates three 
plants and is rated by German sources 
as the fourth largest aircraft manu- 
facturing facility in the western zone. 
This marks the second major stride 
by Sikorsky designs into the European 
market. The division previously had 
a licensing agreement with Westland 
Aircraft Ltd. in England for manufac- 
ture and sale of Sikorsky designs. 

Creation of United Aircraft Research 
Corp. is aimed initially at getting the 
Pratt &• Whitney Aircraft Division and 
the newlv-created Missiles and Space 
Systems Division into the field of high- 
cr.crgv fuel developments required for 
missile and space vehicle propulsions 
systems. 

William P. Gwinn, United Aircraft 
president and also chairman of the new 
subsidiary corporation, said its first 
effort would be support on a contract 
basis of advanced propellant research 
by the Stanford Research Institute. 
Gwinn emphasized that the contract 
with Stanford is only the first of a 
scries of similar specific agreements be- 
ing planned with research institutes, 
and indications are strong that these 
agreements will extend to foreign or- 
ganizations. 

Gen. Putt also will serve as assistant 
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director of research for United Aircraft 
Corp., John Lee, research director for 
UAC, will serve as a director of the new 
corporation along with Gwinn. Perrv 
W. Pratt, UAC chief scientist, and 
William Robbins. United controller. 
Officers in addition to Gen. Putt and 
Gwinn will include: vice president, 
Wright Parkins, who is also vice presi- 
dent of UAC's missiles and space divi- 
sion; treasurer, Donald Culver, and 
sccrctarv, Charles Chatfield, also UAC 
secretary. 

The scientific advisory board will 
consist of: 

• Dr. Richard C. Soderberg, dean of 
engineering at Massachusetts Institute 
of Technology who has long been asso- 
ciated with United in consulting ca- 

• Dr. Guyford Stever, Soderberg’s as- 
sistant at M.I.T. and former Air Force 

• Dr. Isador Rabi, of Columbia Uni- 
versitv, 1944 Nobel Prize winner in 
physics. 

• Dr. Bernard Lewis, of Combustions 
and Explosives Research Inc., Pitts- 
burgh. Pa. 

• Dr. Allan Kline, nuclear physicist and 
patent attorney and president of Sierra 
Metals Corp. 

ARDC Consolidates 
Research Management 

Washington-Air Force consolidated 
its basic and applied research work last 
week under the direction of a single 
commander in an effort to improve 
the planning and coordination of the 
complete program and to give research 
increased stature in the over-all research 
and development picture. 

Air Research and Development Com- 
mand altered its management establish- 
ment and appointed Maj. Gen. Leigh- 
ton I. Davis Deputy Commander for 
Research. 

Along with the creation of this new 
post to give greater attention - to re- 
search problems, ARDC discontinued 
the Office of Deputy Commander for 
Research and Development which Davis 
had headed. Direction of development 
programs will continue to come pri- 
marily from the project organizations 
established to handle each weapon. 

Establishment of a Deputy Com- 
mander for Research was recommended 
by the ad hoc Stever Committee of the 
USAF Scientific Advisory Baird in its 
report on Air Force research and de- 
velopment management published last 
summer (AW July 14. p. 29). Officials 
at ARDC headquarters indicated last 
week, however, that the Stever rec- 
ommendation was not -the sole impetus 


behind the creation of the new office 
and that a mor e of this type had been 
under consideration for some time. 

Exact organization and function of 
the Office of Deputy Commander for 
Research as presently planned docs not 
follow the Stever suggestions in several 
respects. The Stever Committee, for 
instance, felt strongly that any man 
made responsible for a specific area of 
activity should have complete control 
over the money, facilities and personnel 
that he needed to earn’ out his assign- 

In line with this basic principle, the 
committee recommended that the 
Deputy Commander for Research 
should have jurisdiction over many of 
the Air Force research centers and lab- 
oratories. These included the Air Force 
Office of Scientific Research, the Aer- 
onautical Research Laboratory of the 
Wright Air Development Center and 
the Brussels' office of the ARDC. 

As the situation now exists, these 
facilities with their personnel, like all 
others in the Air Force, stay under a 
center commander who reports to the 
commanding general of ARDC. The 
new research head only has cognizance 
over the various research programs, 
monitoring and coordinating them. 

The Stever Committee also rec- 
ommended that the Office of the 
Deputy Commander for Research 
-should be oriented toward civilian 
leadership and not be made to conform 
with the normal military command for- 
mula. To date, two chief assistants to 
the research head have been named. 
They are Brig. Gen. Ralph L. Wassell, 
commander of the Applied Research 
Division, and Col. Lester M. Taylor, 
assistant deputy commander for opera- 

News Digest 


Entry into military liaison and busi- 
ness aircraft markets is planned by Kcl- 
lctt Aircraft Corp., Willow Grove, Pa., 
next year with two versions of the pre- 
war jump takeoff Kellett KD-1 auto- 
gyro. A civil model, named the Volette, 
w’ould seat four and be slanted toward 
the Cessna 180 market. 

Brig. Gen. H. F. Gregory, com- 
mander of the Air Force Office of 
Scientific Research, Air Research and 
Development Command, will retire 
Oct. 31 after 30 years of services. His 
successor will be Col. Benjamin G. 
Holzman, assistant deputy commander 
for research at ARDC headquarters. In 
another change, Col. Frank N. Moyers, 
now- vice commander of OSR, will be- 
come special assistant for policy in the 
Directorate of Development Planning 
at ARDC. 
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AIR TRANSPORT 


Airlines Begin Transition to Jet Aircraft 


Largest modernization program in history of U. S. 
lines calls for capital outlay of 82.8 billion. 


By L. L. Doty 

Washington— U.S. airlines this week 
will launch the largest modernization 
program in their history— a program 
calling for a capital outlay of more 
than $2.S billion and tjie introduction 
of 488 turboprop and turbojet aircraft 
into scheduled service during the next 

This capital expenditure program, 
which will mark the first industrv-wide 
transition from piston engine to tur- 
bine engine power, will represent a 
greater increase over 1957 investment 
for the airlines than that made by any 
other major industry'. During the next 
four years, U. S. airlines will spend 
more money per employe and have 
already planned more expenditures per 
dollar of 1957 sales than any other in- 
dustry except gas and electric utilities. 

Beyond the amount the airlines 
themselves are investing in jet opera- 
tions is another S220 million that will 
be spent by allied industries and 
agencies in ground facilities and other 
equipment necessary to handle the 
high-speed aircraft. In all, a total of S? 
billion will be expended during the 
next four vears to bring turbine power 
to U.S. airways. 

This large-scale program, with more 
than five years of intensive research, 
planning and development behind it, 
will begin Sunday when Pan American 
introduces the first of its Boeing 707 
turbojet transports on North Atlantic 
routes, and fan. 1 1 when American Air- 
lines begins the first jet transconti- 
nental sen-ice with the same model. 

By the end of 1959, six domestic 
trunklines will be operating turbojet 
equipment. All 12 trunklines are plan- 
ning to place either turboprop or turbo- 
jet equipment in active service on all 
major routes during 1960. 

Airline Challenge 

Within the airline industry, there is 
a general optimism that the ambitious 
program will materialize as planned de- 
spite the obstacles already ev ident even 
in this early stage of transition. This 
optimism, however, is tempered by a 

Few airbnc officials and^outsidc observ- 
ers that certain phases of the program 
are not economically realistic nor tech- 
nically practicable at this time. 

The most pessimistic of this group 


see sweeping changes in the present 
structure of the airline system unless 
stringent measures are taken to counter- 
act the problems jet service will create. 
Some have gone so far as to suggest 
that mergers or even bankruptcies arc 
not unlikely and one top-level official 
told Aviation Week that it is possible 
three of the 1 2 trunklines now holding 
franchises may be out of the airline pic- 
ture within the next four years. 

1 low successful the airlines will be in 
meeting this challenge is. of course, 
pure conjecture. However, this much 

The airlines already have been forced 
to make revolutionary breaks from tra- 
ditional operating procedures to meet 
the high cost of jet service. Even fur- 
ther and more drastic changes will he 
necessary if the industry is going to be 
asked to juggle with the anomalous task 
of dovetailing jet operations into the 
regulatory pattern set for piston engine 
service by the Civil Aeronautics Board. 
Lease Expansion 

Lease of aircraft and engines, inter- 
change of equipment, farming out of 
maintenance and overhaul work are 
either planned or being talked about 
and most observers look to a broad ex- 
pansion of such programs as more tur- 
bine planes are introduced. 

Generally, the Civil Aeronautics 
Board has been singled out by the in- 
dustry and Wall Street as the largest 
stumbling block to moving into jet 
operations easily and efficiently. Such 
criticism is based upon the Board’s 
failure to recognize the need for fare 
adjustments to bolster the industry's 
flagging revenues and the agency’s in- 
sistence upon imposing "excessive” 
competition within the present route 

Whatever the cause, the fact remains 
that the financial health of the indus- 
try is not as strong as it might be. Ex- 
penses continue to climb, rate of rev- 
enue growth has fallen sharply during 
the past 1 2 months, and profits of the 
industry arc headed for a new low. 

Already, two airlines— Delta and Na- 
tional-have been forced to cut back on 
their initial orders for Douglas DC-8 
turbojet transports well before the air- 
craft moved onto the manufacturer’s 
production line. 

Several airlines have been unable to 
obtain satisfactory long-term financing 


to back their orders. All but a few of 
those carriers that have completed long- 
term financing are relying heavily upon 
retained earnings, a dismal prospect in 
view of the current profit squeez.e, and 
funds from the sale of old equipment, 
an unpromising money source in a 
dwindling used-plane market— two sig- 
nificant means of filling out their total 
financial requirements. 

Complex Problems 
Beyond the financing of the jet 
equipment arc other problems, equally 
as complex, which face the airlines in 
their drive to make a smooth transition 
to turbine power. These include: 

• Declining rate of traffic growth. Dur- 
ing the latter part of 1977, and thus 
far in 1958. passenger traffic has fallen 
far short of its historic growth pattern. 
A rapid increase in available scat miles 
can be expected if the proposed fleets 
of the trunkline carriers arc operated 
at peak efficiency, l’ailure to generate 
sufficient traffic-or maintain a normal 
1 0-15 % annual rate of traffic growth- 
to fill these seats am only depress load 
factors and boost utilization costs. 

• Airlines are warning that Civil Aero- 
nautics Board's failure to approve Con- 
tinental Airlines' recent "package” 
tariff request may suggest the Board 
does not intend to recognize Dr. Paul 
Chcrington's report to the White 
House as a guide in rate making. Cher- 
ington pointedly noted in the report 
that . . it is possible that some in- 
crease in first-class fares would leave 
the carriers in a better revenue and 
earnings position.” He added that 
there is "ample opportunity" to intro- 
duce additional promotional fares at 
reduced rates. The Continental fare 
petition, according to most observers, 
followed these recommendations to the 
letter. 

• Air traffic control problems arc still 
unresolved, will become intensified as 
turbojets arc introduced in present 
traffic patterns keyed to the slower 
piston-engine aircraft. The newly or- 
ganized Federal Aviation Agency, to 
be implemented Jan. 1 with Elwood 
Qucsada as its administrator, is looked 
upon by the industry as the key solu- 
tion to the problem, but no airline offi- 
cial is expecting a miraculous, overnight 
cure to the over-crowded airways situa- 

• Airport development is lagging be- 
hind the development of aircraft. Only 
a limited number of airports will accept 
the larger turbojets; the nation's capital, 
for example, will be served by the Balti- 


AVIATION 


er 20, 1958 



American Airlines’ first Boeing 707 jet transport, shown taking off on its maiden (light at Seattle, will begin scheduled service Jan. 11 
between New York City and Los Angeles. American has 25 of the Boeing 707s on order, several of which arc on final production line. 
New York-Los Angeles service will be extended between New York and San Francisco on Jon. 25; by mid-summer of 1959, the airline 
plans 707 service in Dallas, Boston, Baltimore and Washington, D. C„ with service to the latter from Baltimore Friendship Airport. 


more airport until the new Chantilly, 
Va., airport is available in 1960 to han- 
dle the large aircraft for Washington 
traffic. On a smaller scale, Trans- 
Texas Airways has pointed out it would 
"have to forfeit a large percentage of 
total passengers” now handled if the 
carrier operated the turboprop Fair- 
child F-27 transport "because many of 
the airports served by Trans-Texas 
ainnot accommodate aircraft larger 
than a . . . Douglas DC-5.” 

• Ground facilities costs are looming 
higher than originally estimated be- 
cause of the immediate need for re-tool- 
ing and newly designed plants. Delta 
Air Lines, for example, is investing S10 
million in a new jet overhaul base at 
Atlanta scheduled for completion in 
1959. United Air Lines is expanding 
its maintenance facilities at San Fran- 
cisco at an estimated cost of SI 2 mil- 
lion. Pan American has moved into 
a new SI 5 million facility at New York 
and is constructing an $8 million pas- 
senger terminal for its New York In- 
ternational Airport traffic. Total ground 
facilities now on order or planned by 
U.S. airlines total S247 million and 
probably will climb higher as the jet 
program is expanded. 

Immediate Need 
The immediate need of the airlines, 
however, is to accept delivery on and 
pay for the new turbojets and turbo- 
props as now scheduled if the modern- 
ization program is to meet any kind of 
a test. As Dr. Cherington pointed out 
in his report, the ability of the industry' 
to carry out this program is not only 


of interest to the airlines but is “of 
concern" to the engine and aircraft 
manufacturers, the government and the 
economy as a whole. 

Dr. Cherington said manufacturers 
stand "to suffer serious financial losses 
if the airlines' present and contemplated 
purchases are not consummated." He 
pointed out that the government has 
a "direct stake in the maintenance of 
healthy economic conditions of the air- 
line industry . . ." and emphasized the 
effect the loss of private investment and 
employment would have on the general 
economy if the modernization program 

As a first step toward launching the 
program, the trunkline airriers gener- 
ally plan to raise initial funds for their 
jet equipment from five principal 
sources: long-term borrowing, new 
equity capital, retained earnings, de- 
preciation and the sale of old equip- 


Sevcral attempts already have been 
made to dispose of piston engine equip- 
ment but very little success has been 
realized because of a growing softness 
in the used-plane market first reported 
by Aviation Week (AW July 7, p. 
26). At least two carriers-United and 
Northwest-have persuaded Douglas 
and Lockheed to accept piston-engine 
equipment as trade-ins on turbine air- 
craft but the trend is not likely to 
be general, particularly if the manufac- 
turers are no more successful in selling 
the old planes than the airlines have 

At present, there is a market for pis- 
ton engine aircraft, but it is expected to 


be fully saturated within the next four 
years as more surplus planes are offered 
for sale. However, even today, most 
carriers are having difficulty finding cus- 
tomers who are willing to pay the ask- 
ing price. 

A case in point, is a report submitted 
by Northeast Airlines earlier this year 
during the Civil Aeronautics Board's 
General Passenger Fare Investigation. 
At that time. Northeast was looking for 
surplus equipment but received no offers 
that the carrier considered adequate for 

Offer Rejected 

The carrier first turned down an 
offer from American Airlines to buv five 
DC-7s and similarly rejected an offer to 
lease the same five aircraft for five years 
because the aggregate rental fees would 
exceed purchase price. Subsequent bids 
from Riddle, Los Angeles Airways. 
Alaskan Airlines and Slick were consid- 
ered to be "excessive” and the airline 
reported it received one offer for a 
DC-6A at a S300.000 markup over the 
original purchase price. 

An offer from Seaboard and Western 
to lease a fleet of Lockheed 1049s op- 
erated by Seaboard and Western crews 
was turned down because Northeast 
figured cost per mile would call for a 
break-even load factor in excess of 70%. 
The airline also decided against an offer 
of Northwest Airlines to buy the latter's 
entire fleet of Boeing 377 Stratocruis- 
ers with Northwest buying three of 
Northeast’s DC-6Bs. 

CloSelv tied-in to the problem of sell- 
ing used aircraft in raising funds for the 
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purchase of new equipment is a Civil 
Aeronautics Board formula for figuring 
depreciation. The Board's ruling that a 
seven-year, straight-line service life with 
a 15% residual value will apply on all 
aircraft has drawn protests from a num- 
ber of airlines who want to see more 
flexibility and more management deci- 
sion in determining depreciation rates. 

American Airlines has admitted that, 
when it ordered its DC-7s, it did not 
expect that commercial jets would be 
available at such an early date as 1958. 
However, since implementation of jet 
tiansports has necessitated a quick turn- 
over of piston engine equipment, the 
carrier says it cannot be held to a fixed 
depreciation formula. 

American lias estimated that a seven- 
year service life would increase its "ex- 
posure to retirement loss” on its piston 
engine aircraft by over S17.8 million. 

In supporting its position that man- 
agerial decision should fix depreciation 
rates, American points out that its fleet 
of DC-6Bs were originally entered on 
the books with a five-year service life 
with a 10% residual value. In 1954, 
after experience had indicated the air- 
craft would remain in scheduled opera- 
tion longer than expected, depreciation 
life was raised to seven years. 

In another case. American's 25 DC-7s 
acquired in 1953 and 1954 were given a 
seven-year depreciation life. However, 
the 33 DC-7s delivered between 1956 
and 1958 were depreciated on a four-to- 
fivc year life basis in order to establish 
a common retirement date of 1961 for 
the entire fleet, the date American ex- 
pects its DC-7s to be superceded by jet 

Profit Decline 

Most financial observers are not opti- 
mistic over the industry's ability to 
raise funds for the purchase of jet 
equipment from retained earnings and, 
at the same tunc, maintain a dividend 
piogram. Earnings have declined sub- 
stantially since mid-1956, and this 
year profits may hit an eight-year low 
unless a sizable upsurge in the volume 
of traffic is reported for the last quarter 
of 1958. 

Within the last two years, three car- 
riers have eliminated cash dividends, 
and one large carrier made a large cut 
in the amount of its dividends in 1957- 
The problem w-as poignantly stated to 
the Civil Aeronautics Board by North- 
west Airlines during the fare investiga- 
tion when the airline noted that, after 
30 years of operation, net worth of the 
company was only $33 million as of De- 
cember, 1957- It compared this amount 
with the estimated peak loan require- 
ment - of $80 million it anticipates by 
1961. 

The airline said that, although it had 
paid a 20 cent quarterly dividend on 
common stock since 1955, shareholders 


were without any dividend for eight 
years— from 1947 to 1954. In empha- 
sizing its "formidable financing prob- 
lem," it pointed to a debt-equity rela- 
tionship which restricted the total credit 
line in planning for long-term borrovv- 

Although a number of airlines have 
completed arrangements for long-term 
financing of the jet equipment, the in- 
dustry still requires more than S700 mil- 
lion in financing that has not yet been 
airanged. 

For example, Braniff Airways told the 
Board it had commitments for five Boe- 
ing 707-227 transports powered with 
Pratt & Whitney JT4A turbojets at a 
total cost of S31.S million and nine 
Lockheed Electras at a cost of $23 mil- 
■lion. The company’s long-term financ- 
ing consists of S3 5 million plus an op- 
tional S5 million principle amount of 
43% Equipment Mortgage Sinking 
Fund bonds underwritten by seven in- 
surance companies. 

Even for those carriers that have com- 
pleted long-term financing, there is no 
guarantee that the money will be avail- 
able to the airlines when it is needed 
because of the covenants that are in- 
corporated into most agreements. 

For example. United Air Lines has 
arranged with three insurance com- 
panies for $120 million of Series D 
Debentures. 

Covenants of the loan agreement re- 
quire that there will be no adverse 
changes in the business properties or 
financial condition of the company if 
the loan is to be consummated. These 
covenants also require the airline to 
maintain an asset ratio that would not 
prevent the airline from undertaking 
contractual obligations or from paying 
dividends and further specify - that fail- 
ure to maintain asset ratios above 100% 
constitutes "default" at which time all 
debentures are due and payable. 

A bank credit of SI 30 million with 
37 banks has a similar asset ratio re- 
striction plus a condition that limits 
total debt of the company to a figure of 
one and three-fourths times net worth 
up to Dec. 31. 1962, and to one and 
one-half times net worth after that date. 

Delta Air Lines told the Board it will 
require $95 million through June. 1961. 
during testimony at the Civil Aero- 
nautics Board. At that time, it esti- 
mated it would realize $13 million from 
the sale of equipment and will get S62 
million by depreciation, deferred in- 
come taxes, sale of equipment and 
amortization of deferred charges. 

Delta has not completed its long- 
term financing program and lias placed 
on option two of the eight DC-8s it 
has on order. Other airlines reportedly 
not finished with all financing plans are 
Trans World Airlines, Northeast. Cap- 
ital, Continental, National and North- 


Airlines that actually have canceled 
orders for turbine aircraft are National- 
three DC-Ss; Capital— 15 Vickers Vis- 
counts, and Northeast— five Bristol 
Britannias. 

Fear is being expressed generally 
within the industry and among investors 
(hat the financial problems of the air- 
lines are being compounded rather than 
simplified because of the Civil Aero- 
nautics Board's failure to work out an 
economic relationship between jet op- 
erations and the airline route structure. 
Traffic Dilution 

Most carriers are protesting that 
heavy competition built up by the 
Board on high density traffic routes is 
diluting traffic available to the indi- 
vidual airlines. However, as one Wall 
Street analyst recently pointed out, the 
carriers themselves have never turned 
down an opportunity to open a new 
route but, to the contrary, have fought 
hard to win new route awards. 

Nevertheless, the Board has no legal 
right to -withdraw routes from any 
scheduled airline, cither by encouraging 
mergers or by actually rescinding a cer- 
tificate of convenience and necessity. 
As a result, the heavy competition 
fostered by the Board may by itself take 
a heavy toll in airline operations as car- 
riers are faced with an increasing prob- 
lem of underwriting the modernization 
program which also has the Board's 
blessings. 

Meanwhile, as Dr. Cherington 
pointed out in his report, there is no 
study under way by any government 
agenev to find an economical route 
structure that will permit jet transports 
to offer the best service to the public 
at a profit to the airline industry. 

"Such a study w'ould appear to be 
highly desirable at the present junc- 
ture,” Dr. Cherington concluded. 

CAB lo Investigate 
Stock-Lease Plan 

Washington— Civil Aeronautics Board 
last week asserted its authority O'er the 
Pan American-National Airlines stock- 
exchange and equipment lease proposal 
(AW Sept. 29, p. 30) and ordered an 
immediate investigation of the much 
debated plan. 

The Board, however, indicated that it 
might approve the lease of Boeing 707- 
121 jet transports by Pan American to 
National for the next two winter sea- 
sons beginning Dec. 10 if the carriers 
offer assurances that they will not carry 
out the stock exchange or option provi- 
sions of the agreement pending com- 
pletion of the investigation. 

In addition, the CAB stipulated that 
a decision on the short-term lease also 
was dependent upon the proviso that 
neither airline operate through service 


AVIATION WEEK, October 20. 1958 


between points on the other's routes. 

In a review of the agreement, the 
Board discussed objections raised by 
Eastern. Northeast, Braniff and Delta 
Air Lines, which it named as intervenors 
and directed the parties to show cause, 
by today, why the CAB should not issue 
a restraining order against Pan Ameri- 
can and National to preserve the status 
quo until further Board order and pre- 
vent the carriers from carrying out the 
stock and long-term lease phases of 
their proposal. 

Taking a firm stand on the question 
of their jurisdiction over the proposal. 
Board members observed that provisions 
of the agreement, if carried out prior to 
a notice and hearing by the CAB. could 
violate several parts of Section 408 of 
the Civil Aeronautics Act and result in 
a "serious frustration of the Board's reg- 
ulatory powers” as well as injury to the 
public interest and other carriers. 

Long-term mutual lease Boeing 707 
and DC-8 jet transports between the 
carriers from 1960 to 1970 was ques- 
tioned by the Board because of the large 
sums of money involved and the word- 
ing of the agreement which makes pos- 
sible an "open-end" clause with respect 


to the number of planes that could be 

Although Pan American and Na- 
tional contend that the proposal in- 
volves only two aircraft, the CAB said 
the "open-end" wording could result in 
eventual use of more planes, possibly 
constituting a substantial part of either 
carrier's fleet. 

In light of this possibility, the Board 
said the long-term lease could come 
under Section 408 requiring prior Civil 
Aeronautics Board approval. 

In particular, the Board scored the 
possibility of Pan American's possible 
control of National by means of an ex- 
change of 400,000 shares of stock and a 
later option for the purchase of 250,000 

Acquisition of 650,000 shares of Na- 
tional stock by Pan American would 
give the latter carrier 36% of National's 
outstanding stock, a procedure that re- 
quires prior approval of the Board. 

Beyond the question of control, the 
CAB members said they feared the ef- 
fect the agreement might have on 
competitors in the New .York-Florida 
market, as well as the Miami-Havana 
market, and the opportunity that the 


proposal would offer to intensify com- 
petition with Braniff and Delta in the 
Latin American service. 

The Board discounted a stand taken 
bv Pan American and National that 
placing of the stock in the hands of a 
trustee for an cight-vear period would 
lessen the danger of control, even 
though the parties later amended their 
agreement to place the shares in trust at 
the express direction of the Civil Aero- 
nautics Board. 

Labeling the move an attempt to 
escape Board jurisdiction, the CAB said 
that, while Pan American could not 
vote the stock held in trust, the car- 
rier’s powerful influence as the largest 
stockholder in National, could cause 
adoption or defeat of any proposal 
placed before National stockholders. 

Refusing to concede that it would 
lack legal power to force a return to the 
status quo. if the three-part agreement 
were carried out without its approval, 
the Board pointed out that it “need not 
permit the creation of a situation ill 
which it could face recalcitrant carriers 
and a possible court test of its power 
when it has the alternative of ordering 
the preservation of the status quo." 


Jets Demand Unprecedented Utilization 


By J. S. Butz, Jr. 

Miami Beach, Fla.— U. S. airlines 
must keep their new jet transports in 
the air an unprecedented percentage of 
the time if the aircraft arc to become 
an economic success. 

Airlines and the aircraft manufac- 
turers estimated that the large turbojet 
transports will have to be operated be- 
tween 10 and 11 hr. per day if they 
arc to make money. 'Ibis figure corres- 
ponds to present utilization rates of 
about nine hours per day for the Doug- 
las DC-7 and approximately eight hours 
for the DC-6. 

Economics of jet operation arc such 
that one Douglas DC-8 jet transport 
on the ground with mechanical trouble 
is roughly equivalent to three DC-6s 
out of service as far as earning capacity 
for the airline is concerned. It also is 
roughly equal to five DC-6s in capital 
investment. 

Spread Overhauls 

To meet this demand for more time 
in the air and more regularity of serv- 
ice. airline maintenance officials and 
the aircraft manufacturers have devised 
programs which spread overhauls out to 
the point where aircraft probably will 
not be in a shop for scheduled mainte- 
nance for more than eight to 10 hr. at 
any one time. This continuous mainte- 
nance system has evolved gradually 
from the early days of the DC-3 in the 


1930s when a major overhaul required 
taking an aircraft out of service for 30 
to 40 days. 

Last formal discussions of mainte- 
nance plans before the airlines begin to 
operate LI. S.-built jets in large numbers 
were held here at the annual Air Trans- 
port Assn. Engineering and Mainte- 
nance Conference. 

U.S. airlines arc scheduled to take 
delivery of 233 turbojet and turboprop 
aircraft in the next 1 5 mos., with 53 
of them arriving before the end of the 
year. Preparations to handle this rapid 
influx of new equipment have been 
under way for more than a year. 
Eastern Plan 

Eastern Air Lines, it was reported at 
the meeting, was the first carrier to 
complete a continuous maintenance 
program and have it approved by -the 
Civil Aeronautics Administration. The 
Eastern overhaul svstem for the Lock- 
heed Electra calls for the aircraft to be 
in the shop for no more than eight 
hours a day except for a two day period 
every 10,000 hr. when the interior fur- 
nishings are removed for a thorough 
cleaning. 

American Airlines also has a continu- 
ous maintenance program for the Elec- 
tra pending before the CAA. Other 
plans for equipment that will be de- 
livered after the Electra are in the final 
stages of preparation. 

While maintenance groups handling 


jet aircraft will assume an even greater 
responsibility for economic airline op- 
eration. there appears to be several 
bright spots in their immediate future. 
Military experience as reported to the 
maintenance conference bv some of the 
manufacturers has shown that the jets 
in manv cases require fewer man hours 
for both line and overhaul maintenance 
after personnel have completed the 
initial learning period. 

Boeing indicated that line mainte- 
nance per day for its KC-95 piston 
engine tankers is about 28 man hours 

However, the KC-135 jet tanker re- 
quires onlv 18 man hours. Boeing cs'i- 
mates that engine line maintenance for 
jets is 20% Tower than that for the 
reciprocating engines and 50% less for 
major overhaul. 

Engine Accessibility 

Engine manufacturers pointed out 
that the essential simplicity of the jet 
engine and the accessibility of the vital 
components will reduce maintenance 
time with only a few minutes being re- 
quired for a daily check. Trouble shoot 
ing a malfunctioning also is simpler 
with a jet than with a reciprocating en- 

Jct engine replacement can be ef- 
fected in about two hours under proper 
conditions. Some manufacturers ex- 
pressed the belief that it may not be 
necessary to reschedule an aircraft if 
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In the Convair 880. . . 

HEAT RESISTANCE WITHOUT 

WEIGHT PENALTY OBTAINED WITH 


Capable of speeds in excess of 615 mph, Convair's "880” jet 
transport incorporates many of the newest concepts in apply- 
ing modern weight-saving materials. 

Around the 880's powerful jet engines, where heat resist- 
ance is a critical problem, titanium is used to provide 
protection without the weight penalty of stainless steel. 

Mallory-Sharon titanium, both commercially pure and in 
alloy form, is finding increasing use in many of America's 
newest aircraft and jet engines. Our experienced Service 
Engineering group is ready to assist you now in realizing 
titanium's fullest benefits . . . high strength-to-weight ratio, 
high temperature properties, excellent corrosion resistance, 
ready machinability and formability. Write us for assistance 
or technical information. 

MALLORY SHARON 

MALLORY-SHARON METALS CORPORATION • NILES, OHIO 



Three Pan American 707s Near Service Date 

Three Pan American World Airways' Boeing 707-120s are sen-iced on Boeing Airplane Co.’s preflight line at the company s commercial 
delivery center, Seattle, Wash. Nearest and furthest 707s have not yet been delivered to PanAm; 707 being serviced in middle was deliv- 
ered in September. The airline expects to begin transatlantic service with the 707 Oct. 26. B-52 is in background. 


it loses an engine on the flight line 
since it will he possible to change en- 
gines so quickly. 

Primary problem with turbojet en- 
gines as predicted by all manufacturers 
will be damage from foreign objects. 
According to military sources and a 
separate study by Curtiss-Wright Corp., 
approximately 40% of all premature 
overhauls of jet engines arc due to 
foreign object damage. Some of these 
overhauls cost about 535,000. 

Primary sources of foreign object 
damage in the past have been tools, 
fasteners, bolts, etc., either left in air 
duct or shaking loose during engine 
operation. Ingestion of ground debris 
has been found to be a small source of 
premature engine overhaul when run- 
ways are kept properly cleaned. Gen- 
eral Electric reported that, in one Air 
Force bomber unit that had 180 in- 
stalled engines, approximately 60 of 
these were removed in one month due 
to damage from foreign objects. An 
intensive education program for the 
maintenance personnel, with a system 


American’s Earnings 

Washington— American Airlines last 
sveek reported third quarter net earnings 
of $13,324,797 after taxes on total reve- 
nues of $238 million as compared with 
S10.1 million for the same period of 
1957. 

Heavy gain in the carrier’s earnings 
reflected a profit of $2.4 million of the 
sale of equipment along with S3. 3 million 
resulting from a change in its depreciation 
policy, as directed by the Civil Aero- 
nautics Board, and $700,000 as capi- 
talized interest on deposits held by manu- 
facturers for the purchase of new 
equipment. 


for keeping close check on all parts that 
were removed from the engine in the 
vicinity of the main engine air inlet, 
reduced the number of engine removals 
from 60 to three within one month. 

Maintenance of practically all of the 
systems in a jet transport are similar to 
the main powerplant in that they re- 
quire relatively few man hours to main- 
tain. The parts replacement costs, how- 
ever. are well above those found on 
piston transports. 

To keep parts replacement low, the 
airlines have been engaged for the past 
year in extensive training programs for 
their maintenance personnel. However, 
the general feeling among the manu- 
facturers and maintenance officials at 
the ATA conference apparently was 
that even more training will be neces- 
sary if the full economic potential of 
the jet transport is to be realized. 

One example of the problem of costs 
in switching to the new equipment, as 
related by American Airlines, was that 
the a.c. generator in a jet transport 
costs about 511,000, while the d.c. 
generator in the current transports is 
worth around 5600. All of the manu- 
facturers felt that one of the big transi- 
tions that will have to be made by the 
airline personnel will be the shift from 
the d.c. to the a.c. electrical system. 

Skin maintenance will be more 
critical than ever due to the hvo-fold 
increase in flight speed with the new 
transports. Dented and gouged skin 
could cause major increases in fuel con- 
sumption due to increased drag at 550- 
600 mph. 

Several committees that were estab- 
lished by the Air Transport Assn, to 
conduct special studies made reports. 

One of the committees is developing 
a universal system for reporting flight 
discrepancies and failures that would 


make use of modem computers to re- 
cord and analyze the data. The system 
should be invaluable to airline mainte- 
nance personnel by giving them— after 
a short initial period of operation with 
new cquipment-a day-by-day estimate 
of the parts that thev will have to re- 
place and the work they can expect. 

It also will give the aircraft manu- 
facturers a source they do not now have 
for analyzing the fatigue properties of 
the components in their aircraft. 

Another of the ATA committees is 
working on other improvements in the 
maintenance planning procedures that 
are now available to the airlines. This 
committee also is centering its work 
around the use of digital computers. 
The main problem is to take the great 
effort required to give an aircraft a ma- 
jor overhaul and to break it down into 
approximately eight-hour segments so 
that the most economical use of men 
and material is achieved. The planning 
effort naturally varies with each airline 
according to its peculiarities of route 
structure, equipment, etc. 


Trunk Carrier Fares 

Washington— Civil Aeronautics Board 
last week indicated approval of domestic 
trunk carrier plans to eliminate discount 
fares and reduce family fare plan dis- 
counts and permitted a refiling of the 
tariffs. Airlines can put the adjusted 
fares into effect as early as today. Cutoff 
date for implementation under the CAB 
order is July 31. 

The Board's order to suspend and in- 
vestigate the tariffs earned the added 
notation that the action was taken with 
the expectation that the carriers would 
develop and submit new fares designed 
to promote additional traffic. 
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CAA Objects 

By Glenn Garrison 

New York— National Air Transport 
Coordinating Committee, and not the 
Port of New York Authority alone, 
should make anti-noise rules for jet 
transport operation at Idlewild Air- 
port, the Civil Aeronautics Administra- 

Rcgional CAA Administrator Joseph 
D. Blatt told Aviation Week that 
present Port Authority procedures for 
dealing with jet noise may be setting a 
restrictive pattern which could lead to 
intolerable traffic delays. Early stages 
of the operation, involving only a few 
Pan American World Airways' Boeing 
707s and British Overseas Airways 
Corp. dc Havilland Comet 4s, won’t 
cause much cumulative traffic delay. 
Blatt said. But with the entry of addi- 
tional carriers and greater numbers of 
jets, delays could affect all types of air- 
craft using the field. 

What Blatt objects to is the principle 
of "bilateral agreements” between the 
Port Authority and individual airlines 
for operating specific aircraft. There is 
already a preferential runway system in 
use at Idlewild established on an in- 
dustry-wide basis through NATCC, the 
CAA official points out. Imposition of 
another system, and perhaps still others 
in the future, is bound to create traffic 
problems. 

CAA is "completely sympathetic” to 
the Port Authority's' objectives, Blatt 
said. “I receive as many complaint let- 
ters as John Wiley (Port Authority di- 
rictor of aviation), and will bend every 
effort to try and reduce noise.” 

But. the regional administrator 
added, CAA is not sympathetic to the 
bilateral method of establishing pro- 
cedures. 

Best way, in Blatt's view, would be 
development of a single, integrated pref- 
erential runway system for all aircraft, 
piston and jet alike. NATCC, an indus- 
try-wide group formed to deal with 
noise problems, is the proper mecha- 
nism for the job, Blatt said. 

“We should expect, even demand, 
that NATCC be given the job," Blatt 
said. While jet operation at Idlewild 
was on a test basis, it would have been 
difficult for NATCC to take over, the 
CAA official pointed out. But now 
that the planes are actually in opera- 
tion, “it specifically becomes an 
NATCC problem.” ' 

Present procedures represent a bi- 
lateral agreement as far as BOAC and 
the Port Authority are concerned, but 
actually would seem to be unilateral in 
Pan American's case. The carrier was 
in effect told by the Port Authority how 
it was to operate its 7D7s. 


to Bilateral Idlewild Pact 


These procedures, Blatt said, even in 
the early stages will cause some incon- 
venience to his traffic controllers and 
will lead to some delays to the jet oper- 
ator. For example, departure from run- 

traffic control standpoint because it 
interferes' with pairing of landing and 
takeoff runways. But if a jet transport 
pilot requested 13R as his departure 
runway, in order to comply with the 
Port Authority jet rules. CAA would 
accommodate him, Blatt said. It might, 
however, mean a delay to the depart- 
ing aircraft. 

In any event, safety standpoint 
clearances will be granted on the basis 
of safety whether in accordance with 
the Port Authority rules or not, Blatt 
said. CAA has no objection from its 
safety standpoint to procedures called 
for in the rules regarding flap settings, 
bank angles, power reductions, and 

way of thinking, all these are decisions 
that can only be made in one place— 
that is the cockpit of the aircraft. We 
can’t take any authority away from the 
pilot in this.” 

No operating agreement, Blatt said, 
should create a situation which might 
lead the pilot to abdicate his responsi- 
bility in trying to follow the rules. 

CAA is not unaware of the noise 
problem. Blatt said, or "callous toward 
the neighboring communities. Con- 
sistent with safety, CAA will try to 
cooperate with the Authority. There is 
no real controversy between Blatt's 


office and the Port Authority views." 

But, the regional administrator 
added, "We have no desire to police 
or enforce any bilateral agreement." 

In another development, the Port 
Authority objected to a remark by El- 
wood P. Qucsada, new Federal Aviation 
Agency administrator, that he hoped 
authority jet transport restrictions 
would be lifted (AW Oct. 13, p. 37). 

Donald V. Lowe, Authority chair- 
man. in a telegram to President 
Eisenhower, contended that “General 
Qucsada's comments clearly expressed 
the reaction of a passenger inside an 
airplane, and not that of people living 
just off runways and under the flight 
path of the jet aircraft." Qucsada made 
his comment after a flight in a Pan 
American 707. 

Lowe said that Austin Tobin, /\u- 
thoritv executive director, and John 
Wilev. director of aviation, attempted 
to meet with Qucsada at International 
Airport "to advise him fullv on the 
grievous jet aircraft noise problem which 
has prompted the adoption by our 
commisisoners of jet aircraft flight re- 
strictions at the airport." 

Qucsada. however, declined to meet 
with them. The Port Authority last 
week wrote BOAC and Pan American 
that 20 of the first 25 jet takeoffs at 
Idlewild were made on Runway 25 and 
22 overwater. The Authority com- 
mended the airlines and the CAA for 
their cooperation, adding that observa- 
tions of jet aircraft movements would 


Boeing 707 Cleared for London Operations 

London— Boeing 707 jet airliner lias been provisionally eleared for London Airport 
landings and takeoffs following noise tests here bv the Ministry of Transport and 
Civil Aviation. 

Pan American World Airways is scheduled to start 707 service from New York 
to London Nov. 16 and from New York to Paris Oct. 26. Procedures wall be: 

• Takeoff technique "acceptable to the United States Civil Aeronautics Adminis- 
tration" will be employed to reduce ground noise to a minimum and enable the 707 
to reach a height of not less than 1,000 ft. over the nearest built-up area along flight 
path. Ministry noted that PanAni has given assurance that “save on very excep- 
tional occasions, they expect the aircraft to achieve a minimum height of 1,200 ft.” 

• Aircraft must maintain approach path of at least three degrees, or not below that 

effects of smoke, since smoke test results made at London Airport have not been 
completely analyzed. 

In New York, a Pan American spokesman said the airline is "exceedingly happy" 
with the provisional clearance and its terms, which arc considerably less stringent 
and involved than those imposed by the Port of New York Authority at Idlewild. 

"The takeoff height restriction," lie said, “is 200 ft. better than the Port 
Authority's." Under an Authority edict, the 707 must reach not less than 1,200 ft. 
of altitude over any community. 

The airline so far has more than 3,000 confirmed seats in advance winter bookings 
for London, Paris and Rome, for 707 service. 
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CAB Reviews Qantas’ Application 


By Robert H. Cook 

Washington— Qantas Empire Air- 
ways’ bid to gain a foothold in the 
U. S. domestic market is being reviewed 
by State Department and Civil Aero- 
nautics Board with renewed vigor as a 
result of diplomatic notes received from 
the Australian and British embassies, 
both of them pressing for approval of 
the airline's application. 

Department of State officials re- 
cently forwarded both notes to Civil 
Aeronautics Board Chairman James 
Durfee. stating that they are “con- 
cerned" over implications that the 
U. S. in past statements of policy may 
already have committed itself to grant 
the Qantas application. Requesting a 
legal interpretation of Section 6(b) of 
the Air Commerce Act as it would apply 
to the foreign carrier's filing. State De- 
partment said its official position on 
the application would be offered at a 
later date for Board consideration. 

The Australian carrier seeks authority 
to carry local traffic between U. S. points 
on international Aights and asks that 
this right applv even though such traffic 
is carried from or to the U. S. by an- 
other foreign or international airline. 

In practice. Qantas specifically asks 
CAB approval to carry San Francisco- 


witli another carrier, such as British 
Overseas Airways, for the final London 
leg. On a return-through ticket from 
London, the carrier wants a pick up 
right in New York, with delivery of the 
passenger in San Francisco for termina- 
tion of continuing travel on another 

State Department spokesmen say 
they see little grounds for approval of 
the Qantas bid. based on the arguments 
offered by Australia and Great Britain, 
although the British diplomatic note 
ffatlv stated a "hope that the Secretary 
of State will intervene with the CAB' - ’ 
to obtain a favorable decision. 

Pressing the issue still further, the 
British communication advised that, if 
the CAB should hand down an adverse 
decision, "the United Kingdom would 
have to review its policies as far as the 
U. S. is concerned. 

Backing the claim of its nationally- 
owned airline, Australia contends that 
Article 2 of the 1957 bilateral agreement 
with the U. S. can be interpreted to 
allow approval of the Qantas request 
under a "Fifth Freedom” classification. 
The U. S.. it says, "intimated" as much 
when it answered a 1955 International 
Civil Aviation Organization question- 
naire and indicated agreement that 
"stop over” privileges at international 
points would not constitute a “break” 


in itinerary, which could alter his rights 
as an international traveller under the 
freedom classification. In addition, the 
British note mentions the existence of 
records dating back to 1946 of conver- 
sations between Sir George Cribbctt, 
British officials and James Landis, then 
chairman of the CAB in which Landis 
allegedly subscribed to the philosophy 
now being urged by Qantas. 

Crucial issue before the Civil Aero- 
nautics Board is whether the Qantas 
filing comes under the jurisdiction of a 
foreign air carrier permit or the hazy 
principle of cabotage. Literally, cabo- 
tage restricts air transportation within 
a country to its domestic carriers, but 
attorneys point out that this principle 
has never been legally clarified. 

On this point, the British call atten- 
tion to the 1946 Bermuda agreement 


which, they contend, made no provi- 
sions for the reservation of cabotage 
rights to any domestic airlines. 

CAB spokesmen readily admit that 
approval of the Qantas application 
could result in a Hood of similar filings 
from 14 other foreign carriers author- 
ized to serve 18 pair of U.S. cities on 
their international routes. Although 
Qantas and BOAC have transconti- 
nental authority between San Francisco 
and New York, the Board has at- 
tempted to avoid this by awarding two 
U. S. points on either coast, as opposed 
to transcontinental rights. 

Informed observers, however, point 
out that this practice does little to 
hamper foreign competition, should the 
Qantas application be approved, since 
the city pairs now served by the other 
foreign carriers include such heavy 
market areas as New York-Miami, New 
York -Chicago. New York-Detroit, Chi- 
cago-Miami and New York-Boston. 


Gen. Tunner Explains MATS Role 


New York— Military Air Transport 
Service and the commercial airlines are 
not duplicative or competitive, but are 
complementary, Lt. Gen. William H. 
Tunner, MATS commander, said last 
week at a Wings Club meeting here. 

Replying to airline critics of MATS 
(AW July 14, p. 38), Gen. Tunner 
said that MATS' real reason for exist- 
ence is its D-day mission. Tire civil 
air ficct is mainly directed toward the 
passenger market while MATS' fiect 
consists basically of military cargo air- 
craft such as the Douglas C-l 24 and 
C-133. 

Utilizing MATS' airlift capacity to 
move a portion of Defense Department 
military personnel and cargo traffic adds 
little in cost to an operation which 
must exist in anv case, he said, and the 
remainder of this Defense Department 
traffic may then be contracted to the 
commercial carriers. 

“The alternative is to Ay the MATS 
Heet empty and contract all peacetime 
airlift requirements.” Gen. Tunner said. 
“This would produce two immediate 
results: it would detract appreciably 
from the value of our training, and it 
would throw a substantial extra burden 
on all of us as taxpayers.” 

MATS must fiv a rate in peacetime 
that will be high enough to allow for 
quick acceleration in the event of 
wan at the same time, it cannot be so 

f. The 

rate has been set at six hours per day. 

“Six hours do not give us the capa- 
bility to airlift all military cargo and 
personnel," Tunner said; “that portion 
which is beyond our peacetime capa- 
bility is carried by the commercial 
airlines under a contract augmentation. 


“It was the desire of the Congress 
. . . that we spend at least S80 million 
for commercial airlift during the current 
fiscal year. Actually, we are now buy- 
ing commercial airlift at a rate that 
will make the figure about SI 00 mil- 

" Whether that rate will continue. 

Contracting by the Defense Depart- 
ment for airlift in support of all military' 
agencies is expected to be about SI 26 
million this year, and the bill for air 
common carriage about S174 million, 
for a total of roughly S300 million. 
This represents 57% of a total of 
about S3 30 million for Defense Depart- 

MATS recently issued invitations to 
commercial airlines to bid for addi- 
tional airlift contracts and, in all, some 
25 airlines participated in this bidding, 
according to Tunner. This summer 
MATS purchased almost SI 7 million of 
commercial airlift in support of the Far 
East and Middle East operations in ad- 
dition to $6 million already contracted 
for on fixed contracts, he said. 

“We actually drained the commer- 
cial airline resources during this opera- 
tion. We went out with invitations to 
bid 205 times and came to the point 
where 10 invitations to bid received 
no response because no commercial air- 
lines had aircraft that could be made 
available to us,” Tunner said. 

“There were a few instances of their 
pricing their services beyond the realm 
of practicality— but I assume this was 
against the background of a rush opera- 
tion involving rail contracts, the most 
costly form, and premium payments for 
short notice," Tunner said. 
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SHORTLINES 


► Flying Tiger Line reports net income 
and special items figure of $1,307,782, 
equal to $1.28 per share on 983,635 
shares outstanding common stock, for 
the fiscal vear ending June 30. Reve- 
nues for riie fiscal vear were $33,860.- 
549, up 37% over Fiscal 1957 revenues 
of $24,651,146. Net income from op- 
erations was $1,399,573 compared with 
a loss of $1,017,450 last year. Flying 
Tiger also began nonstop air service 
from New Y'orx to Los Angeles and San 
Francisco on Oct. 13. In addition, the 
carrier has revised its Boston-Los An- 
geles service by eliminating a connect- 
ing flight at Chicago to provide a direct 
High! to the West Coast and the elimi- 
nation of a Chicago stop on the Cleve- 
land-Dctroit-Los Angeles flight to pro- 
vide nonstop services from Detroit to 
Los Angeles. 

► Northwest Airlines reports that it 
flew 131,227,000 revenue passenger 
miles on its domestic and international 
routes during September for a 12.6% 
gain over September. 1957. During the 
period, the airline carried 140,644 pas- 
sengers on its domestic routes, an 11% 
gain over the same period of last year. 

► Pacific Northern Airlines flew 36,285 
passengers during July and August for 
an increase of 2,784 over the same two 
months of 1957. Revenue passenger 
miles totaled 30,137,000 as compared 
with 29,445,000 last year. Total reve- 
nue ton miles showed a 117,000 in- 
crease at 3,118,000, and cargo ton 
miles reached a new high of 661,422 
for the carrier. Pacific Northern re- 
ports load factor for the two months 
of 71.2. 

► Pan American World Airways carried 
696,806 lb. of air cargo on its eastbound 
transatlantic routes during September. 
This represents a 23% increase over 
last September’s figures of 567,000 lb. 

► Seaboard & Western Airlines flew 
4.275,578 ton miles of transatlantic air 
freight during the quarter ending Sept. 
30, a 68.5% gain over the same period 
of 1957. The total brings Seaboard's 
nine month figure for transatlantic air 
freight to 9,441.707 ton miles, 20.8% 
increase over the 7.814,609 ton miles 
carried in the same period of last year. 

► United Air Lines reports the follow- 
ing September figures: freight, up 31% 
at 6,701,000 ton miles; 2,428.000 ton 
miles of air and first class mail, up 6%; 
472,162,000 revenue passenger miles, 
up 2%; express, up 3% at 997,000 ton 
miles; revenue airplane miles up 4% at 
12,280,000. 


AIRLINE OBSERVER 

► Watch for Braniff Airways to announce signing of a contract with Allison 
Division of General Motors covering overhaul of turboprop engines on 
airline’s order of nine Electors. Contract also covers an undisclosed number 
of spares. Combined with Braniff plans for overhaul of its Pratt & Whitney 
JT4 turbine engines by Southwest Airmotive, the Allison deal will allow the 
carrier to eventually retire from the overhaul business. 

► Failure of British aviation manufacturers to produce commercial jet trans- 
ports comparable to the intercontinental Boeing 707 is being cited by British 
Overseas Airways Corp. to justify its purchase of American-built aircraft to 
compete with American international carriers. BOAC has ordered 1 5 Boeing 
707s to fill the gap until British interests can produce a competitive aircraft 
for this market and recently discounted rumors that it intends to cancel 
the order. With deliveries scheduled to begin next year, BOAC says the 
707s are needed to combat the “formidable” American nonstop competition 
on the North Atlantic route. The company indicated it is pinning its hopes 
for a competitive British aircraft on an order for 35 Vickers VC-10 jet 
transports with delivery scheduled for 1963. 

► Business aircraft flying topped the domestic scheduled airlines by more 
than one million hours in 1957, according to a general survey by the Civil 
Aeronautics Administration. Representing a 250% increase since 1947, 
total flight time for business planes last year reached 4.9 million hours as 
compared with the scheduled airline total of 3.6 million hours. 

► High cost of new turboprop equipment combined with increased avail- 
ability of modern piston engine aircraft as a result of jet deliveries to major 
carriers, is turning many local service carriers to serious study of turboprop 
conversion plans. Local carriers favor the turboprop aircraft because of 
its economical operation and flexible flight characteristics, but in some 
instances, the price tags on the new aircraft are too high. North Central 
Airlines typifies the thinking of many and is purchasing five Convair 340s 
from Continental Air Lines. Officials of the local service airline say the 
aircraft will be delivered from Januarv through July, 1959, and that dis- 
cussions are under way on the possibility of converting the 340s to turbo- 
props at a later date. 

► Section 408 of the Civil Aeronautics Act governing the question of pos- 
sible control of one air carrier by another or by an allied aviation industry, 
is fast becoming the most discussed provision of the act as a result of 
increasing lease and sale applications filed with the Civil Aeronautics Board. 
Broad in concept, the section's seven subheads can make or break the plans 
of any carrier, forcing them to proceed with caution or else arrange agree- 
ments to avoid any possible application of Section 408. Most recent 
example involves engine and propeller lease agreements between American 
Airlines and the General Motors Corp. GM has established a subsidiary 
known as Al-Am to independently handle the lease of 162 engines and 150 
propellers for American's Elcctra fleet during the next three years. 

► Noise suppression on commercial jets is proving to be a costly problem. 
Pan American World Airways estimates that installation and maintenance 
costs for suppressors on its 23 Boeing 707s will exceed the $2 million mark. 
Current studies by the carrier indicate a cost of between $75,000 and 
$100,000 per aircraft with the most expense coming in 1960 when Pan 
American is scheduled to receive the balance of its Boeing order. 

► Scheduled airlines serving Washington, D. C., found some unexpected 
and official support last week in their reluctance to transfer 10% of their 
Washington flights to nearby Baltimore as recommended by a Civil Aero- 
nautics Board examiner in the Washington-Baltimore Adequacy of Service 
Investigation. Bureau counsel for the Board voiced what carriers have 
been reluctant to say— Baltimore's close proximity to the capital makes it 
a poor revenue producer. The Bureau recommended instead that airlines 
be permitted to retain present service at Washington International but 
transfer any planned new service for the city to Baltimore, pending com- 
pletion of a new jet terminal at Chantilly, Va. 
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Exact Dimensional Uniformity... 

Is an Eimac Ceramic Tube Extra 


Electrode spacing is critical in modern high-performance vacuum 
tubes. Dimensional uniformity of the material used for the vacuum 
envelope has a direct effect on the accuracy of this spacing. The high 
alumina ceramic rings used in Eimac stacked-ceramic tubes can 
easily be held to tolerances of ± 50 millionths of an inch at pro- 
duction speeds. This degree of accuracy is not possible with glass 
techniques in high speed production. 


Other important advantages of Eimac ceromic tubes are: resistance 
to damage by shock or high temperature; compactness without sacri- 
fice of power; ability to withstand rigorous processing techniques 
that lead to exceptional tube reliability, uniformity and longevity. 


Accurate control of ceramic envelope materials results in greater 
tube-to-tube uniformity of both mechanical and electrical character- 
istics. It permits close control of small electrode spacings necessary 
in the production of reliable tubes for UHF operation. 


eitel- McCullough, inc. 


^c'mac "pl/iAt with ceramic tubes that can take it 





Products Designed and Manufactured by Eimac 

Negative Grid Tubes Vacuum Tube Accessories 

Reflex and Amplifier Klystrons Vacuum Switches 

Traveling Wave Tubes Vacuum Pumps 


Includes the most extensive line of ceramic electron tubes. 


SPACE TECHNOLOGY 


World Group to Continue IGY Program 


By Evert Clark 

Washington— First meeting of the 
new international Committee on Space 
Research (COSPAR), which will con- 
tinue coordination of International 
Geophysical Year space and satellite 
programs through 1959, is expected to 
be held in London early next month 
in conjunction with the Royal Society's 
space symposium. 

Convercr of the first meeting, still 
to be named, is expected to be Dr. 
Ilomer E. Newell, Jr., newly-appointed 
assistant director for basic sciences of 
the National Aeronautics and Space 
Administration. 

Dr. Newell has been program coordi- 
nator for the Vanguard satellite program 
at Naval Research Laboratory and 
executive secretary of the Technical 
Panel on Rocketry of the U. S. National 
Committee for the IGY. 

U. S. delegate to the COSPAR meet- 
ing, in addition to Dr. Newell, probably 
will be Dr. W. A. Noyes, chairman of 
the international relations field com- 
mittee of the National Academy of 
Sciences' new Space Science Board. 

COSPAR was formally created here 
earlier this month at the eighth general 
assembly of the International Council 
of Scientific Unions. In the satellite 
and space field, COSPAR assumes the 
international coordinating function that 
has been fulfilled in this and other 
fields by the international Special Com- 
mittee for the IGY. 

COSPAR was directed bv the Inter- 
national Council of Scientific Unions to 
suggest means for continuing inter- 
national scientific cooperation on spice 
research beyond 1959, either through 
continuation of the committee itself 
or through a new organization. 

Strong desire by the scientific com- 
munity to be certain that political 
differences do not adversely affect 
world-wide cooperation in space explor- 
ation was a dominant theme at the 
ICSU assembly. 

Both Soviet and U.S. spice scientists 
have long favored an extension of the 
ICY work. A Soviet proposal to con- 
tinue the IGY itself, so that no new 
organization would be needed, was 
rejected at the IGY assembly in Mos- 
cow late last summer. 

This desire for cooperation also is 
evident in the 16-man Space Science 
Board, which was created by the 
National Academy of Sciences-National 
Research Council early in August to act 
as focal point for all NAS-NRC space 


research and to coordinate work with 
the National Aeronautics and Space 
Administration, the National Science 
foundation, the Advanced Research 
Projects Agency and with foreign groups. 

After the IGY ends on Dec. 51, this 
board will be roughly analogous to the 
current U. S. National Committee for 
the IGY. It already has held a number 
of meetings. 

Possibility of joint U. S.-Russian 
space exploration vehicles is inherent 
in the task assigned to Dr. Noyes' inter- 
national relations committee— that of 
"coordinating with ICSU and national 
scientific bodies on problems in inter- 
national sharing of payloads, interna- 
tional cooperation in space activities and 
advice on the formulation and effects 


of certain regulatory policies.” 

Need for coordination— and coopera- 
tion-in spice exploration was empha- 
sized at the ICSU meeting by the 
presentation of a report from the Com- 
mittee on Contamination by Extra- 
Terrestrial Exploration (CETEX). 

This committee was formed by 
ICSU last spring on an emergency basis 
to study and report on the possibility 
that space probes would contaminate 
the moon or the planets to such a de- 
gree that further scientific exploration 
would be hampered or impossible. 

It was done at a time when Russia 
already had attempted to impact a 
rocket on the moon and some U. S. 
scientists had advocated using dvc 
markers or possibly a nuclear explosion 


Space Science Board Organization 

Washington— Committees and members of the Space Science Board, created 
recently by the National Academy of Sciences' National Research Council and chaired 
by Dr. Lloyd V. Bcrkner of Associated Universities Inc. arc: 

• Geochemistry of Space and Exploration of Moon and Planets— Chairman, Dr. 
Harold C. Urey, professor of chemistry. University of California. Vice-Chairman, 
Dr. Harrison S. Brown, professor of geochemistry, California Institute of Technology. 

• Astronomy and Radio Astronomy— Chairman, Dr. Leo Goldberg, chairman of the 
Department of Astronomy, University of Michigan. 

• Future Vehicular Development (beyond vehicles immediately available and includ- 
ing possible space stations and interplanetary vehicles for scientific research)— Chair- 
man, Dr. Donald F. Hornig, professor of chemistry, Princeton University-. 

• International Relations Field (coordination with International Council of Scientific 
Unions and other national scientific bodies on problems in international sharing of 
payloads, international cooperation in space activities and advice on the formulation 

of Arts and Sciences.* Univcrsitv of ' Rochester. 

• Immediate Problems (space laboratories, orbits, currently feasible research projects, 
and liaison with U.S. IGY Technical Panel on the Earth Satellite Program during 
terminal phases of IGY>— Chairman, Dr. R. W. Porter, chairman of the panel and 
consultant, General Electric Co. 

• Space Projects (analysis of advanced space research proposals and long-range plan- 
ning)— Chairman, Dr. Bruno B. Rossi, professor of physics, Massachusetts Institute 
of Technology. 

• Ionosphere (experiments pertaining to auroral and ionospheric effects, including 
whistlers and special propagation phenomena)— Chairman, A. II. Shapley, physicist. 
National Bureau of Standards, 

• Physics of Fields and Particles in Space— Chairman, Dr. John A. Simpson, professor 
of physics. University of Chicago. Vice-Chairman, Dr. James A. van Allen, 
Department of Physics, State University of Iowa. 

• Future Engineering Development Beyond Available Facilities (telccor n cat ans, 
telemetry, guidance, environmental conditions and advanced laboratory require- 
ments)— Chairman, Dr. O. G. Willard, Jr., professor of electrical engineering, Stan- 
ford University. 

• Meteorological Aspects of Satellites and Space Research— Chairman, Dr. Harry 
Wexlcr, director of meteorological research, U. S. Weather Bureau. 

• Psychological and Biological Research— Chairman, Dr. H. Keffer Hartline, 
biophysics section. Rockefeller Institute for Medical Research. Vice-Chairman, 
Dr. S. S. Stevens, professor of psychology, Harvard University. 

A committee on geodesy will lie chaired by a member still to be selected. 
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Hussman Air Conditioners 
Incorporate M-D Blowers 
for Dependable Performance 


Utilizing low-cost, light-weight M-D 
3-Lobe Rotary Positive Blowers spe- 
cifically designed for ground support 
equipment, Hussman Aircraft Div., 
St. Louis, build mobile air condi- 
tioners for Convair’s new B-58 
Delta-wing bomber. Hussman’s 
MA3 unit furnishes 100#/rain. of 
45° air at 3'/4 psig thru an 8" flexible 
duct for cooling the complex in- 
strumentation and guidance systems 
on the B-58. 

M-D’s new model Ml 00, smaller, 
lighter, lower in cost than any other 


blower, can deliver a minimum of 
lOOf/min. (1333 scfm ) up to 8 psig, 
and meets all government-specified 
altitude and temperature conditions. 
The M- 100 is ordinarily run at 3450 
rpm with either electric or gas en- 
gine drive. 

You can rely on the M-D Blowers 
for dependable performance . . . 
years of experience assure high qual- 
ity 3-Lobe Rotary Positive Blowers 
for — Jet Starters, Cabin Leakage 
Testers, Air Conditioning Units. 


in order to record a moon landing. 
'Hie committee urged caution and 
called for drafting of a specific code of 
conduct that would "achieve a reason- 
able compromise between the perfectly 
proper ambition to start lunar— and pos- 
sibly planetary— exploration at the earli- 
est moment and the need to safeguard 
future research.” 

CETEX will meet soon in Moscow 
to draft the code, basing it on detailed 
papers prepared ^bv "interested and cx- 

committcc is an example of ICSU’s 
ability "to act promptly and effectively 
on a problem of great importance and 
considerable urgency," according to Dr. 
Lloyd V. Berkner, president of Associ- 
ated Universities, Inc., who heads the 
new Space Science Board. 

COSPAR's duties require it to stay 
informed on other international space 
activities, such as those proposed to the 
United Nations by the U. S. and Russia 
and that proposed by the International 
Astronautical Federation. This obvi- 
ously requires COSPAR to stay abreast 
of disarmament plans that might af- 
fect rockets and space vehicles. 

Membership of the space committee 
will consist of 

• Representative from each country en- 
gaged in earth satellite launchings and 
major rocketry programs. 

• Three representatives, rotating their 
membership, from among countries ac- 
tively engaged in tracking and other as- 
pects of space research. 

• Representative from each of nine 
scientific groups that are members of 
ICSU. 

Executive committee will consist of 
five elected members from satellite- 
launching countries. ^ t ' 1 F d 

oration asked ICSU for membership 
during the assembly. 

But because of the federation's inter- 
est in . fields outside science, such as 
space law, it was suggested that IAF 
cither modify its charter or form a sister 
body called the Union of Space Science. 

Partly as a result of Soviet govern- 
ment refusals to let Nationalist Chinese 
delegates attend the recent IGY meet- 
ing in Moscow, the ICSU assembly de- 
clared that its meetings and those of 
its member bodies and special commit- 
tees should be held only in countries 
where all members could be admitted 
and where the "free and prompt dissem- 
ination of information" is permissible. 

This also was aimed at Russian delay 
of transmission of U. S. reporters' 
stories on a Japanese paper attributing 
to Russian explosions most of the 
nuclear fall-out recorded in Japan and 
to U. S. State Department restrictions 
against attendance of some foreign dele- 
gates to scientific meetings held in 
the U. S. 
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Space Strategy Hinges on Time Factors 


Dnllas-Significancc of strategic space 
operations of the future lies in the com- 
pression of time for action and reaction 
to the point where the time factor will 
become a new fourth dimension in 
military strategy. 

This expansion from the present con- 
cept of three-dimensional warfare was 
described by Gen. Thomas S. Power, 
commander of the Strategic Air Com- 
mand. at the Air Force Assn, conven- 
tion here. He said it will be a type of 
warfare in which “the operational rela- 
tionship between space and time will 
become the most critical factor.” 

From the standpoint of military- oper- 
ations in space, Gen. Power said that 
the four-dimensional concept helps to 
emphasize that military forces will be 
operating far beyond the present regime 
of aerial warfare’ when they start dealing 
with distance from the earth instead of 
altitude above sea level. 

"Of course, no one can really tell 
where the one ends and the other be- 
gins," Gen. Power said. “This aspect, 
however, is entirely a matter of seman- 
tics or definition which has no bearing 
on operational principles and should, 
therefore, have no bearing on questions 
of organization and responsibilities." 

The present military space effort is at 
about the same stage as the military air 
effort was in the days of hot air recon- 
naissance balloons. Gen. Power said. 
Then as now, man faced a hostile en- 
vironment he knew little about, military 
use of the new medium was initially 
thought of in terms of support opera- 
tions and it was impossible to predict 
where the first steps would lead. 

First strategic use of space will come 
when ballistic missile capability is 
achieved. Gen. Power predicted that 
this new weapon wall initiate the era of 
four-dimensional warfare, “a new regime 
of strategic operations in which utiliza- 
tion of the space medium will place a 
fantastic premium on action and re- 

Dcscribing SAC’s flexibility in adapt- 
ing to new weapons while maintaining 
its present combat-readiness. Gen. 
Power said the ballistic missile capa- 
bility' build-up is progressing rapidly and 
smoothly despite unprecedented re- 
quirements for integrating a radically 
new family of weapons that have not 
yet been proven operationally. 

The SAC commander discussed the 
need for highly advanced support facili- 
ties for ballistic missile operations, and 
he cited as an example the missile traje- 
tory center at SAC headquarters, Offutt 
AFB. This facility will be equipped 
with the latest electronic computers to 
calculate the vast number of intricate 


trajectories which must be supplied to 
all ballistic missile squadrons. 

"This is probably the first time in 
military history that an operational unit 
in a combat organization will be staffed 
by mathematicians and physicists," he 

The next major step beyond ballistic 
missiles in the strategic use of space 
will be in a different direction, accord- 
ing to Gen. Power. One possibility lies 
in the trend to the “manned missile." 


Forerunner of such a weapon could be 
the North American B-70, a bomber 
with greatly advanced performance over 
the Boeing B-52, but still considerably 
short of ballistic missile performance. 

Current studies concerning develop- 
ment of a manned missile could pos- 
sibly lead to a vehicle that might exceed 
ballistic missile performance, Gen. 
Power said, citing the Dvna-Soar project 
as an example. He said that such an 
orbiting skip-glide vehicle w'ould repre- 
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for speed . . . accuracy . . . flexibility in data handling . . 


RMD-THIOKOL SPECIFIES 
TELE-DYNAMICS SYSTEM 

To meet a stringent requirement by Reaction Motors 
Division of Thiokol Chemical Corporation, Tele-Dynamics Inc. 
is providing a broad new concept in automatic data 
handling systems ... for use at Naval Ship Installations 
Test Facility (NS1TF), Lakehurst, New Jersey. 


Tele -Dynamics Inc. 



t^aymond e/^oicn Coipoiation 

PARKSIDE AVENUE . PHILADELPHIA 31, PENNSYLVANIA 


sent the first true manned strategic 
space craft. 

In another direction, there is con- 
siderable discussion of the use of mili- 
tary satellites, and Gen. Power sug- 
gested thorough study of the political 
and military problems created when the 
U.S. and the Soviet Union are sending 
potentially or actually hostile satellites 
over each other's territory. 

"This question could well come up 
in peace time,” Gen. Power said. "In 
case of war, of course, the strategic value 
of a military satellite would be such as 
to necessitate both offensive measures 
against the enemy s satellites and pro- 
tective measures for one's own satellites. 
What these measures would be and how 
they would manifest themselves is still 
a matter of conjecture. But this much 
is certain— whatever these measures 
might be, they would constitute the 
first instance of actual warfare in space." 

Discussing present satellite opera- 
tions. Gen. Power said that their most 
important contribution probably lies in 
teaching the U.S. that our knowledge 
is even more limited than we thought. 
That knowledge may be sufficient to 
encourage and support various theories 
on space warfare, "but we should be 
realistic enough to always remember 
that military planning must be based 
on a more solid foundation than theo- 
ries,” he added. 

"In analyzing the potentialities of 
military operations in space we should, 
therefore, bear in mind that the state 
of the art has to be advanced in many 
areas and along a broad front before 
we can expect increasingly sophisticated 
space weapon systems in the future to 
attain sufficient utility and reliability to 
warrant their integration into the opera- 
tional inventory of a combat organiza- 
tion such as the Strategic Aid Com- 
mand,” he said. 

In a panel discussion of the problem 
of getting man into space. Maj. Gen. 
Don Fliekinger. director of life sciences 
for the Air Research and Development 
Command, estimated that for a vehicle 
orbiting 24 to 36 hr., all biological prob- 
lems have an available engineering solu- 
tion. He pointed out that the radiation 
band doesn't build up until an altitude 
of 600 mi. is reached and that initial 
manned satellites will orbit at a much 
lower altitude. 

Using the type of equipment en- 
isioned for the first satellite flights, 
Gen. Fliekinger said that developments 
over the next few years will stretch 
orbiting capability to about two weeks. 
Beyond that, it appears that a large tech- 
nological step will have to be taken to 
a completely closed, self-contained eco- 
logical system. 

Types of equipment which will sup- 
port man in his early satellite flights 
were discussed by Dr. Paul Webb, chief 
of the environment section of the Aero 


Rocketdyne Envisions 50-Man Space Station 

Development of million-pound thrust chemical rockets and nuclear rocket engines could 
lead to launching of space stations weighing as much as this 230,000 lb. vehicle, according 
to Rocketdyne Division of North American Aviation, Inc. Station would orbit at 22,300 



Medical Laboratory of Wright Air De- 
velopment Center. 

For short flights. Dr. Webb described 
a system developed at the Aero Medical 
Laboratory which can supply a man in 
a sealed pressure suit or a small sealed 
cabin for 12 hr. In one application, this 
system appeared as a small box with a 
large hose leading to the helmet of a 
pressure suit. 

The system measures 2 ft. x 2 ft. x 
S in. and weighs about 50 lb. It con- 
tains equipment to supply pressure and 
oxygen to support life in a vacuum, and 
it removes carbon dioxide from the at- 
mosphere. The system ventilate? the 
man carries off heat and water vapor 
and provides cooling. Dr. Webb said 
that two systems which are direct de- 
scendants of this device have been de- 
signed to support a man for 48 hr. 

Originally designed for the next gen- 
eration beyond the Lockheed F-104 air- 
craft category, the system described bv 
Dr. Webb is about three years old. 
Newer systems based on it are being 
developed, and General Electric and 
North American Aviation have con- 
tracts for such projects. 

Dr. Webb observed that there are a 
number of systems to be designed that 
will fit between the short term system 
he described and the ultimate self-con- 
tained environment. Present systems 
get heavier with time because of stored 
water and oxygen and because of non- 
renewing absorbents for carbon dioxide. 
With a system designed for 10 or 20 
man days, water must be saved and re- 
cycled and a means must be found to 
dump carbon dioxide into space. 

Longer flights will have to conserve 
oxygen by recycling at least some car- 
bon dioxide back into oxygen. Dr. 


Webb said. Dehydrated food can be 
stored rather cheaply, but eventually 
even this will have to be recycled, which 
leads to the ultimate biological solution. 

Commenting on the factor of weight- 
lessness in space operations, Lt. Col. 
Rufus R. Hcssbcrg, chief of the Aero- 
inedical Field Laboratory at the Air 
Force Missile Development Center, said 
“we know it isn’t a great big monster 
waiting out there in space.” 

Studies of the transition between zero 
gravity and high positive G forces show 
that it is harder on a man to go from 
zero gravity to 4G than to go from 4G 
to zero gravity. This would indicate 
that the transition in the re-entry phase 
will be more rigorous than in the initial 
acceleration phase. 

Capt. C. H. Kratochvil, chief of the 
department of physiology-biophysics at 
the USAF School of Aviation Medicine, 
noted that only very limited techniques 
are available for studying isolated ani- 
mals in space research. He described 
some recent developments in instru- 
mentation for biological space research 
and said that these developments now 
are under test in prototype animal cap- 
sules and are being flight tested for hu- 
man application. 

Among them is an oxygen sensor 
which operates on polarographic princi- 
ples. It weighs very little and has oper- 
ated successfully for 15 days. 

Commenting on radiation problems. 
Col. John E. Pickering, director of re- 
search at the School of Aviation Medi- 
cine, said that knowledge is being 
formed on a radiation syndrome. Re- 
searchers now can plot curves in the 
cycle of reaction to radiation and are 
able to search for safe dosages and to 
look for protective chemicals. 
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AERONAUTICAL ENGINEERING 


SMALL JT12 



FRONT view of compressor rotor assembly. 


JT12 Design 

By Robert I. Stanfield 

East Hartford. Conn.— First design 
details of Pratt & Whitney's new entrv 
into the small turbojet engine field 
point up the ruggedness, simplicity and 
proven engineering methods woven 
into the . high jjcrformance. medium 

Single-spool, nine-stage axial flow en- 
gine weighs somewhat under -150 lb., 
its guarantee weight. Thrust-to-wcight 
ratio is 6.75 to 1. Takeoff static thrust 
developed in prototype engine is 2,900 
lb.; thrust specific fuel consumption 
is .95. Commercial normal rated figures 
are 2.500 lb, and .S95, respectively 
(AW Sept. 29, p. 21). 

Rating of the production engine for 
manned application, which will be 
available in October. 1960, is expected 
to be 5,000 lb. thrust. Cost will be less 
than S 50.000. 

About one year after getting into 
production. Pratt & Whitney expects 
further to increase the takeoff rating of 
the JT12 to about 5,500 lb. This with- 
out any new state of art as far as mate- 
rials are concerned— the increase will be 
accomplished via the same materials 
now in the engine. 

Running Time 

More than 200 hr.— in just over four 
months' time have been put on the 
JT12 to date. Two engines, the X-299 
and X-500. have been run. The third, 
X-505. is completed and ready to go, 
and the fourth will be built by De- 
cember. 

Prototype engines for unmanned ap- 
plication, qualified in 1 5 hr. test, will 
be available in July, 1959. Same en- 
gines for manned application (experi- 
mental purposes in prototype aircraft), 
qualified in 50 hr. test, will be available 
in October of that year. Production en- 
gines for unmanned application will be 
available in June, 1960. 

Tlie company expects to be using the 
JT12 in two B-45 test beds early in 
1959. Bailed USAF aircraft, also used 
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Geared to Permit Early Production Date 


in the development of the J57, J75 and 
J52, reflect the service's interest in this 
program. 

Engine is particularly applicable for 
installation on military-transport air- 
craft such as the Lockheed Jctstar. 
McDonnell UCX and North American 
Sabreliner. In addition to its suitability 
for commercial-military aircraft, the 
JT12 has missile, drone and helicopter 
application. 

Republic Aviation Corp. has selected 
the engine for an advanced drone now 
under development for the U. S. Army 
(AW Oct. 6, p. 25). Sikorsky Division 
of United Aircraft Corp. also is con- 
sidering the JT12 for use in the tur- 


bine-powered version of its S-60 flving 
crane (AW Oct. 15, p. 29). 

Until recently all Pratt & Whitney 
engineering energies were tied up in 
developing larger engines for the mili- 
tary. But the de-emphasis in use of the 
large gas turbines— due to the military 
money trend to rockets and non air- 
breathing engines— enabled the com- 
pany to turn its efforts to the develop- 
ment of a small engine that would be: 
• Modem in every sense. Aim was 
to ensure performance at low weight, 
yet involve no risks inherent with new 
developments and untried component 
types. Company, for instance, stayed 
within its previous background on com- 


pressor airfoils; no new manufacturing 
techniques were necessary to make 
blades already available. Airfoils are not 
too small. The shortest blade-in the 
ninth stage-lias an airfoil length of 1.2 
in. The largest blade-in the first stage 

• Adaptable to fast production. First 
engine ran in May of this year. Guar- 
anteed thrust and fuel consumption 
was demonstrated the end of June. A 
company 15-hr. missile category test 
uas run in July and a company prelimi- 
nary 50-hr. flight rating test was made 

Original prototype and production 
scheduling dates for December of 1959 


I 
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A MANAGEMENT GEARED FOR ACTION 


for decision. The project officer of the mili! 

ed era are the sweep- 
ducts Division of IBM. 
action and organized 

opposite number at IBM— equally dedicated 

i the accelerated de- 


velopment of the versatile equipment so vital to national security. 
These men are entrusted with complete operational responsibility 
for a project with full authority to cut across functional lines whenever 


it is necessary to expedite the results demande 
ments. These most recent actions offer more e\ 

d by the special needs 
ice to defense require- 

qualifications of the IBM Military Products Di 
data processing and computer requirements c 

vision for serving the 
if the military. 

[ HIUTARY C 

IIVISI0N 


MILITARY PRODUCTS DIVISION 


and 1960 respectively, were moved up 
to the month of October in these years. 
Unmanned availability date, also origi- 
nally set for December of 1959 and 
1 965 (for prototype and production en- 
gines, respectively), was moved up to 
Julv of 1959 and June of 1960. 

The JT12, with its nine-stage, axial 


flow 




mular 


with eight combus- 
tion chambers, turbine is two-stage. 

The engine itself is steel, with these 
exceptions: rotating blades in first three 
compressor stages are titanium (disks 
arc Steel): first three stages of stators in 
inlet ease are aluminum and the acces- 
sory gear box housing is magnesium. 

Pratt &• Whitney feels that further 
reduction in engine'weight. if desirable, 
can be made bv increased use of tita- 
nium, and without excessive cost pen- 
alty because of a reduction in metal 
price. 

Engine inlet case supports the front 
roller bearings. Ball thrust bearing is 
behind the compressor and another 
roller bearing is in front of the turbine. 

JT12 is mounted via two supports, 
one on each side, located on the hori- 
zontal centerline on the diffuser case. 
These take all thrust and weight. The 
rest of the mounting system consists of 
a steady mount— on the inlet case or on 
the turbine case-for stabilization. En- 
gine utilizes two complete low 
ignition systems with igniters ir 
the eight burner cans. 


Gear Box 

The accessory drive gear box mounts 
below the diffuser case, with a pad on 
gear box for the starter-generator. Fuel 
control is mounted in front of the fuel 
pump. Tachometer drive pad sits on 
top of the gear box. To the rear is a 
pad for hydraulic pump (fluid power 
pump). 

Located in the gear box are all oil 
pumps-four in all, in one unit: a pres- 
sure pump and three scavenger pumps 
—and an oil strainer. 


JT12 

Takeoff 

Max. continuous 
Normal rated 


ratings 

(Sea I e«el Static) 
Thrust TSFC 

. . 2.900 .930 

. . 2.400 .895 

2.300 .895 


(Engine weight: 430 lb ). 


(Sea Level Static) 
Military: Thmst TSFC 

Military 2,900 .930 

Normal rated 2,400 .895 

9056 normal rated..,. 2,160 .890 

7556 normal rated. . 1.800 .890 

At 35,000 ft. Mach 1.8° 993 1.17 

* Operation beyond Mach 2.0 is an- 
ticipated. 


JT12 Development 
Calendar 

Design studies begun July. 1957 

Detailed design begun Sept.. 1957 

Detailed drawings released Jan., 1958 

First engine run scheduled. . . .July. 1958 
First engine actually run. . May 16. 1958 
50-lir. endurance test com- 
pleted Aug. 16, 1958 


Compressor stators arc shrouded. 
Stator leakage is controlled by laby- 
rinth seals. The first two compressor 
stages have pin-jointed blade attach- 


ment. Pin has considerable clearance, 
allowing the blade to rock, for blade 
vibration control. 

Remaining stages employ single-dove- 
tail fastening. Shape of the slots is the 
same on the rest of disks, so they can 
be broached with the same tool. 

JT12 inlet case extends rearward to 
cover the forward half of the com- 
pressor (there is no separate compressor 
cast). Vanes are sheet metal, as is the 
bulk of the case which is put to- 
gether by dip brazing. The diffuser 
case, containing the last stage stator, 
extends forward to cover the rearward 
half of the compressor. 

The first three stators have a box 
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Directs You to Your Course . . . 
and Keeps You on it 

ARCS CD-I COURSE DIRECTOR, TEAMED WITH TYPE 15 OMNI RECEIVERS 

To be sure of the exact headings required to intercept and fly any desired VOR 
radial or runway localizer, pilots no longer need perform exacting mental cal- 
culations. ARC’S Course Director (CD-I ), teamed with single or dual omni- 
range receivers, relieves the pilot of many problems — does most of his 
work . . . tells him when he is flying right. No more worries over bracketing 
or missed approaches. 

Simply select the desired VOR or localizer station, set the course director to 
the bearing of the selected track and turn the aircraft until the vertical needle 
of the cross-pointer is centered — then steer to keep the needle centered. The 
aircraft will intercept the right track and follow it. Wind drift is no problem, 
as the instrument compensates for this automatically. 

Here is precision flying . . . simplified navigation, engineered and built to per- 
form dependably. Ask your dealer to install the ARC CD-I, along with a 
dual installation of ARC's Type 15-E VOR equipment. They work as a 
team for safer flying. 



yjircraft jfjjadi© Corporation 


BOONTON, N. J. 


OMNI' LOG RECEIVERS • MINIATURIZED AUTOMATIC DIRECTION TINDERS • COURSE DIRECTORS • LF RECEIVERS AND LOOP DIRECTION FINDERS 
UHF AND VKF RECEIVERS ANO TRANSMITTERS IS TO ISO CHANNELS! • INTERPHONE AMPLIFIERS • NISH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS • OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS • 900-2100 MC SIGNAL GENERATORS 


OILTANK 


DIFFUSER CASE 



TURBINE NOZZLE CASE 


JT12 EXPERIMENTAL engine X-299, showing the left side of engine assembly and key external parts. 



outer shroud with precision forged vanes 
dip-brazed in prc-punched slots in 
outer shroud and riveted through the 
inner shroud. 

Remaining stators-steel— have a box 
outer shroud. Vanes are made from 
rolled strip stock and silver brazed to 
both inner and outer shrouds. 

Diffuser case incorporates air bleed 
manifold for cabin air supply and sup- 
ports the thrust bearing. Beveled gear 
mesh drives an accessory gear box tower 
shaft. 

Fuel manifold is mounted inside the 
diffuser case and is supplied through a 
pressurizing and dump valve on the 
outside of diffuser case. 

Combustion Air Swirlers 

Combustion air swirlers are integral 
with fuel nozzle retaining nuts. Burnet 
liners are connected to fuel nozzle nuts 
by a split ring. Liners of the eight 
burner cans are louver cooled. 

The first stage turbine rotor has 
unshrouded blades. The shaft has an 
extension for the bolting of the second 
stage rotor, which is a shrouded rotor. 
The second stage turbine nozzle dia- 
phragm incorporates a labyrinth seal. 

The turbine case is machined from a 
contoured forged ring. Case supports 
both first and second stage turbine 
nozzle vanes. The inner burner case is 
bolted at the forward end to the center 
body of the diffuser case and at the rear- 
ward end to the transition duct. The 
rear bearing is mounted in aft end of 
inner burner case. 

Compressor involves no variable 
geometry, though it incorporates inter- 


stage air bleed (sleeve valve) at its 
fourth stage. The fuel pump is two- 
stage-one centrifugal booster stage and 
one gear stage. Fuel control is hydro- 
mechanical. 

All bearing compartments are sealed 
with carbon contact seals which, in 
addition to sealing oil in compartments, 
prevent entry of hot gases. 

Maintenance on the JT12 is simpli- 
fied. 

Bottom-of-engine adjustments require 
access to but one area of the engine, 
that incorporating gear box. 

To get at burner cans for removal, 
the burner cover can be slid back over 


the rear end by removing about 60 
bolts at each end. Fuel nozzles can 
then be taken out, and whole fuel 
manifold removed. One work shift can 
remove and replace burner cans and 
button up engine. 

With burner cans out, the transition 
duct can be slid forward, giving access 
to the first stage turbine nozzle vanes 
which then can be removed. With 
nozzle vanes out, the first stage turbine 
lotor is open for inspection. 

Second stage nozzle vanes cannot be 
removed without further disassembly, 
but can be inspected by looking through 
the first stage rotor, and by looking 
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(from back) through the second stage 
rotor. Latter can be exposed com- 
pletely by pulling off turbine exhaust 

Compared with older and bigger en- 
gines, sectional assembly and disassem- 
bly of the H 12 is rapid. Complete 


tcardosvn can be accomplished within 
one day. 

Pratt & Whitney anticipates no prob- 
lem with any production demands on 
the JT12. Fabrication facilities are 
available; company needs but jigs and 


Electra’s Breakeven Poinl is 200 


Los Angeles— Current volume of or- 
ders for the Lockheed Electra turboprop 
transport, "although substantial, fall 
short of the breakeven point, Robert E. 
Gross. Lockheed Aircraft Corp. board 
chainnan, told stockholders last week. 

Lockheed puts the Electra breakeven 
point at 200 airplanes. Current orders 


arc for 161 airplanes, costing a total of 
about S340 million. 

In a letter. Gross pointed out that 
the company writeoffs so far against 
profits, because of Electra development 
expenses, total $50 million over a three 
and one-half year period, resulting in 


"Our confidence in the Electra has 
never wavered." he said. “Yet I would 
not be honest if I did not tell you that 
our current volume of orders, though 
substantial, is short of the goal we must 


Gross said the Electra is "proving a 
worthy successor to the Constellation.” 
explaining that 1 5 airlines have ordered 
161 Electras. In contrast, eight air- 
lines had ordered 102 Constellations at 
time of certification. 

Electra backlog, thus, is the highest 
in Lockheed history for an airliner at 
certification time. 

Electra was demonstrated here last 
week prior to leaving on a sales tour of 
Europe. Asia and the Middle East. At 
the controls were Herman Salmon. 
Lockheed chief engineering test pilot, 
and copilot Ray Crandall. 

The Electra tour will cover about 60 
days and will include visits m Amster- 
dam. Brussels. Copenhagen. Oslo. 
Stockholm. Cologne. Zurich, Vienna. 
Istanbul. New Delhi, Bombay. Athens. 
Rome. Paris. London and" Dublin. 

On ground runup and during taxiing 
for takeoff, no engine whine is heard 
and propeller noise drops very quicklv 
as the plane taxis by. At the 4.799 ft. 
runwav marker, the plane had attained 
350 ft", altitude. 

As the Electra cruised at 380 mph. 


ELECTRIC PORTABLE FLIGHT LINE HEATER 
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at about 18,000 ft., rapid acceleration 
and deceleration was demonstrated, 
with control through blade pitch 
changes at constant engine and pro- 
peller rpm. While speedup and slow- 
down rates were substantial, transition 
was unusually smooth. No abruptness 
was experienced at the onset of accel- 
eration or deceleration. 

Fast response of the aircraft to emer- 
gency speed-change requirement was 
demonstrated in a planned wave-off. 
The aircraft approached in a normal 
pattern, then came in low over the 
runwav with gear down for nonnal land- 
ing and, taking a wave-off, built up 
speed very rapidly in an appreciable 
climb. There was no throw-back into 
the seats with application of power 
after wave-off. 

At touchdown, slowup through pro- 
peller pitch change was fast, smooth, 
and brake was applied only after a con- 
siderable roll. 

Sound level decreases rapidly in the 
fuselage going aft from a point opposite 
the propellers. In the rear fuselage, pro- 
peller noise drops to a very low level. 

PRODUCTION BRIEFING 

Robinson Aviation, Inc., Teterboro, 
N. J., producer of vibration and shock 
mounts, has licensed Vibrachoc, GmbH, 
for the manufacture of Robinson prod- 
ucts in West Germany. 

Nuclear Products-Erco Division of 
ACF Industries. Inc., Rivcrdale. Md- 
will build flight simulators for the 
Republic F-105 under S2.3 million 
Air Force contract. Designed to train 
pilots of the F-105D all-weather version 
of the fighter, trainers arc said to be 
capable of simulating bomb-navigation 
system, mapping system and in-flight 

Telecomputing Corp., Los Angeles. 
Calif., will furnish U. S. Army Ordnance 
with nuclear warhead test equipment 
under SI. 310.637 add-on contract. 
Company reports total sales on ordnance 
program now amount to $5,787,914. 

Air Logistics Corp., Pasadena, Calif- 
ground support equipment producer, 
has granted exclusive Canadian sales 
and manufacturing rights to Canadian 
Curtiss- Wright, Ltd- Montreal. 

Hughes Aircraft Co. plant at Culver 
City. Calif- may produce flight and 
armament control system for the Avro 
Arrow CF-105. Royal Canadian Air 
Force and Canadian Defense Produc- 
tion Department officials recently 
visited the Hughes facility. Canadian 
government has canceled orders for 
Astra Aircraft Corp. Ltd. flight and 
armament control system. 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mag” has 
these characteristics: 
NON-MAGNETIC PROPERTIES . . . 
"no-mag” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mag" cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE . . . 

New "no-mag” cables have corro- 
sion-resistant qualities similar to, 

! but slightly better than, cables 
! made of standard stainless steel. 
GOOD THERMAL CHARACTERISTICS.. . 
The thermal expansion character- 
istics of new "no-mag” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 

cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 

New "no-mag” cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-mag” 
on many applications where the 
characteristics of "no-mag" are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 

COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "no-mag" 
is furnished in sizes from 1/16' to 1" 
in all of the standard aircraft cable 
constructions. 


for the aircraft industry. tVrite today to Detroit office. 



NEW'no-mag” 


Eliminates Instrument Interference! 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 


601 Stephenson Bldg- Detroit 2 
2216 South Garfield Ave., Los Angeles 22 • Brldgeporl 2, Conn. 
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most of the missile is missing 











. . . but the warhead is on target. 

It was the missing stages, containing the precise 
guidance and complex control systems, that put the 
final stage accurately in its target trajectory. 

Kearfott contributions to successful missile programs 
range from complete inertial-guidance and gyro systems, 
to the servos and computer mechanisms whose high 
reliability and performance have been tested under the 
most hostile environmental conditions. 

This equipment, designed and built by Kearfott, has 
been proven by years of service in scores of operational 
missiles, rockets, and high-performance aircraft. 


More than 5000 Kearfott people, including 2000 
experienced, imaginative engineers and technicians, 
are backed up by production and research facilities 
comprising 14 plants and laboratories. This team has 
grown, during the past decade, along with Kearfott’s 
reputation for unexcelled competence in precision 
systems and components for the air and space craft of 
today and tomorrow. 

Kearfott’s capabilities — from systems management to 
precision design and manufacture — are available to you. 
Write today for further information or contact your 
nearest Kearfott sales office. 




British Develop New Helicopter Turbines 

By David A. Anderton 



BLACKBURN A.l 29, a development of the license-built Turbomeca Artoustc 600. is basi- 



NAPIER GAZELLE JR. (AW Feb. 17. p. 71) is being developed as a helicopter powerplant 
for new designs and for re-engining Current single-engine types to twin-engine layouts. 



London— Four turboshaft povvcrplants 
in the 1 ,000 shaft horsepower class are 
being developed in Britain for the next 
generation of rotary wing aircraft. 

Armstrong Siddeley Motors Ltd. P.- 
181, Blackburn and General Aircraft 
Ltd. A. 120, de Havilland Engine Co. 
Ltd. Gnome— which is a license-built 
General Electric T58 unit— and Napier 
and Son Ltd.'s Gazelle. Jr., are compet- 
ing for prospectively big orders both at 
home and for export. 

Early successes with such gas-turbine 
powered "small” helicopters as Saun- 
ders-Roe’s P.531 five-place craft have 
held out the hope of future sales to 
Britain's export-conscious aircraft indus- 
try (AW Sept. 8, p. 59). 

Early availability of powcrplants in 
this category could lead to a program 
to re-engine helicopters such as West- 
land's Wessex, now powered by a single 
Napier Gazelle, or its Sikorsky equiva- 
lent, the S-58, now flving in one test 
version in the U. S. with two GE T58 

In addition there is a British Ministry 
of Supply requirement for a future heli- 
copter design with a paired powerplant 
producing a total of about 2,000 hp., a 
job ideal for these engines. 

Besides a common rating, all of these 
engines are about the same length. 5 ft. 
On diameters there is considerable dif- 
ference from the quoted 16-in. “maxi- 
mum flange diameter” of the Gnome to 
the 33-in. diameter of the Gazelle. Jr. 
Heaviest of the batch is the P.IS1 
weighing in at 550 lb. installed weight, 
but including in that figure "certain 
items not always included in engine 
weights”. Lightest is the Gnome at 
325 lb. 

For the moment, dc Havilland would 
seem to be well out in front with the 
Gnome. First, it is a proven engine in 
the United States, where it has passed 
its 150-hr. flight qualification test and 
has racked up flight time in Sikorsky 
HSS-1 and Vcrtol H-21D testbeds. By 
comparison, the Blackburn A.l 29 ran 
in July; Armstrong Siddeley has not yet 
reported a successful start, and the 
Napier design still is untested. 

Second, the Gnome currently offers 
the lowest specific fuel consumption, 
lightest weight and highest power- 
weight ratio of the four. 

Armstrong Siddeley P.181 is one of 
a pair of engines being developed in 
parallel to use as many common compo- 
nents as possible. Second engine of 
the duo is the P.182, a turboprop en- 
gine in the same category. 

The compressor is a compound unit 
consisting of two axial stages followed 


by a single centrifugal stage. Air out 
of the compressor enters an annular 
combustion chamber designed to give 
a considerable amount of reverse flow 
to minimize chamber length. 

Hot gases leaving the combustion 
chamber drive a two-stage turbine 
which absorbs power to drive the com- 


pressor, and a third-single-stage free 
turbine which drives the power output 
shaft. 

The P.182 turboprop engine and the 
front-drive version of the P.181 have 
reduction gearing housed in the center 
body of the air intake. The rear-drive 
version of the P.181 hangs the gearbox 
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in the center of the exhaust ducting. 

The P.181 has been designed as an 
all-attitude engine to operate in any 
angular position between horizontal and 
vertical, either nose-up or nose-down. 
Normally available gear ratio is 4.95:1, 
but others can be supplied. There is 
some degree of flexibility allowed the 
aircraft designer in gearbox layout; the 
company says it can supply an offset 
gearbox, for example. There also is a 
choice of exhaust layout. 

Both rotor governor and torque lim- 
iter controls have been designed and 
developed for the P.181. Manual over- 
ride for emergency is possible. Other 
safety features on the engine include a 
free wheel assembly fitted between the 
two turbines which limits maximum 
power turbine rpm. to that of the 
compressor assembly. 

Both axial and centrifugal compres- 
sors are shielded, the former by steel 
shroud rings and the latter by overlap- 
ping steel diffuser vanes. Should either 
compressor fail, the failure should be 
contained locally. 

The turbine assembly is inside a 
double-layer steel turbine stator casing, 
designed to contain a turbine failure. 

The company says small numbers of 
engines will be available bv mid-1959 
lor prototype aircraft, and that produc- 
tion deliveries are expected to begin in 
the latter part of 1960. Purchasers of 
these engines will be given guarantees 
by Armstrong Siddeley covering operat- 
ing, maintenance and overhaul costs. 
Performance Figures 

Two sets of performance figures arc 
being quoted by the company. The 
first arbitrarily derates the engine to 
800 maximum shaft horsepower and 
holds this power up to an altitude of 
3,750 ft. on a hot day (ISA-Interna- 
tional Standard Atmosphere-plus 30C). 
The second is the equivalent perform- 

Under the first set of conditions, the 
engine can draw 800 shp. for 5 min., 
burning 575 lb. of fuel per hour at a 
specific fuel consumption of 0.72 lb./ 
shp./hr. Excess tail pipe thrust is 1 55 

Corresponding 60-min. ratings are 
705 shp., 520 lb./hr.. 0.74 lb./shp./hr. 
and 145 lb. thrust. Maximum continu- 
ous ratings are 665 shp., 498 lb./hr., 
0.74 lb./shp./hr. and 130 lb. thrust. 

These estimates include engine in- 
take losses and Reynolds Number ef- 
fects at altitude. 

Equivalent sea level performance 
rates the engine at 1,200 shp. for 
•5 min., burning 727 lb./hr. at a spe- 
cific fuel consumption of 0.71 and a 
thrust of 200 lb. The 60-min. ratings 
arc 980 shp., 700 lb./hr., specific fuel 
consumption of 0.715 and gross thrust 
of 195 lb. Maximum continuous rat- 
ing is 930 shp., 665 lb./hr., 0.72 specific 
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Within the complete Tapco research facilities there are 
people, machines, and instruments to handle virtually any problem 
. . . and translate the answers into production. 

High-temperature behavior of metals, fuels and other 
materials is a continuing research program at Tapco . . . and has 
been for 50 years. 

The flow of metals under various forming and forging operations 
is another Tapco area of research. 

Investigation of electronic phenomena, of the physics of liquids 
and air at high pressures throughout a wide temperature range . . . 
all are continuing Tapco integrated research programs. 




TAPCO GROUP 


Thompson Products, /nc. 


TAPCO RESEARCH TALENT 


can handle your problems, 
from atomic to astronautic 



For those ''impossible" installations 


Cherry Research Offers 
The 3/32" MONEL 


Hollow Rull-Thru Rivet 


Available with either universal 
or 100° countersunk head, the 
Cherry % a " Monel Hollow Pull- 
Thru Rivet has a high shear 
strength particularly adapted to 
fastening nut plates, gang chan- 
nel and honeycomb materials 
where extremely limited space 
makes use of solid rivets difficult. 
Damage to surrounding material 
in these difficult spots is elimin- 
ated with the pull-thru hollow 


rivet. Simplicity and speed of 
installation cut costs and save 
weight. 

The new %>" Monel Hollow 
Pull-Thru Cherry Rivet can be 
installed with all existing Cherry 
Rivet guns, including the G-25 
Hand Gun. 

For technical information 
write to Townsend Company, 
Cherry Rivet Division, P. O. 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 


SANTA ANA, CALIFORNIA 


Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 


luel consumption, and 182 lb. gross 
thrust. 

Engine over-all length is 60.82 in., 
and maximum diameter is 27.4S in. 

Basis for the Blackburn A. 129 is the 
Turbomeca Artoustc 600 gas turbine, 
being built under license by Blcakburn. 
Major purpose of the design was to 
break into a new power range: basic 
engines now on Blackburn's production 
line are on the order of 500 to 400 slip. 

The A. 129 starts its life at 840 slip., 
presumably a sea level equivalent rat- 
ing. Development to a power of 950 
slip, is planned. The engine also will 
be available as a turbojet, as an air- 
producer or gas-generator, as a fixed- 
shaft or frcc-turbine engine, fitting it 
for the wide variety of jobs now being 
done by the company's smaller engines. 

Module for all these engines is the 
centrifugal compressor and single-stage 
turbine of the Palas 600. a small 528- 
lb. thrust turbojet. Given a new two- 
stage turbine, this engine became the 
Artouste 600. a turboprop of 414 slip. 

•Blackburn’s Engine Division project 
team started with the Artouste 600 and 
added to it a two-stage transonic axial- 
flow compressor upstream of the centrif- 
ugal unit to increase the air mass flow. 
With this increased output, they added 
another turbine stage— presumably the 
free turbine for power output— to the 
two-stage turbine of the Artouste. 

The result ran in July this year for 
the first time, and by Farnborough 
show time, the company had enough 
background on the engine to give it 
a first rating and to announce some of 
its development potential. 

Only preliminary performance data 
arc available. First details at Farnbor- 
ough gave an engine rating of 690 slip.. 
but pictures released of the A. 129 
showed an initial performance rating 
of 840 slip. Specific fuel consumption 
is given at 0.S5 Ib./shp. 'hr. Engine 
weight, including a two-stage gearbox, 
is estimated at 590 lb. Over all length 
is 60 in. and maximum diameter is 
19.75 in. 

Both these figures do not allow for 
intake or exhaust ducting. 

Suspended in a ring by thin cables, 
the dc Ilavilland Gnome (T58) engine 
was one of the big attention-getters in 
the static display at this year’s Farn- 
borough show-. Dc Havilland has been 
running Gnome engines on its test 
stands at the Stag Lane factory, getting 
calibration and performance data prior 
to production of the engine under the 
license agreement concluded as an ex- 
tension of the seven-year old technical 
interchange agreement with General 
Electric Co. 

Dc Havilland savs the initial use of 
the engine in Great Britain will be for 
helicopters. There has been specula- 
tion that this could refer to a project 
to re-engine the Westland Wessex, now 
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powered by a single Napier Gazelle of 
about 1,800 shp., 5 min. rating. 

Early models of the Gnome probably 
will be identical to the T58; this re- 
semblance will continue through the 
scries as far as the basic layout of the 
engine goes. Complete technical de- 
tails of the T58 were reported in 
Aviation Week (Mar. 17, p. 52). 

Performance of the Gnome probably 
will closely parallel the figures for the 
T58. Latest data for that engine gives 
a continuous cruise rating of 900 shp. 
with a corresponding specific fuel con- 
sumption of 0.67 Tb./shp./hr. Mili- 
tary rating is 1,050 shp. with 0.64 spe- 
cific fuel consumption. 

Over-all engine length is 54.8 in., 
not including nose bullet. Maximum 
flange diameter is 16 in. 

Napier Gazelle Jr. is designed pri- 
marily for the helicopter market, al- 
though a turboprop version will also 
be available. For conversion programs, 
the engine will also be built in a 
coupled form so that single-engined 
helicopters can be changed to a twin- 
engine layout for the increased opera- 
tional safety required. 

Basically a scaled-down Gazelle, the 
Gazelle Jr. has an axial-flow compressor 
driven by a two-stage turbine. Power 
output of the engine comes from a 
third stage free turbine through an 
epicyclic gear train incorporating a hy- 
draulic torquemeter. 

Napier also has developed the fuel 
metering unit for helicopter applica- 
tions. It has a single-level control for 
power setting, prevents surge during 
rapid accelerations, compensates for var- 
iations in flight conditions, and con- 
trols engine overspeed, turbine inlet 
temperature and maximum torque. 

If there is a transmission system 
failure, the torquemeter senses the 
change and signals the engine for shut- 
down before the free turbine can over- 
speed. In a twin-engine installation, 
power of one engine is increased auto- 
matically if the other fails. These 
features are not new on Gazelle Jr. but 
were developed for the Gazelle. 

Like its higger brother, the Gazelle 
Jr. is an all-angle engine, with installa- 
tion variations possible between hori- 
zontal and vertical upright. Left or 
right-hand rotation of the power tur- 
bine is available to suit rotor rotation. 

Initial maximum continuous rating 
offered by Napier is 680 shp., with a 
corresponding one-hour rating of 765 
shp. and a maximum power of 920. 
Development of the engine is estimated 
to increase these ratings to 800 shp. 
maximum continuous, 900 shp. for 
one-hour rating, and 1,070 maximum 
for 5 min. 

Over-all length of the engine is 54 
in., and maximum diameter is 35 in. 
Basic weight is 495 lb. 


IERC Heat-dissipating 
"plug-in" Tube Shields 
for Printed Circuits! 



Solves Design Problems of 
Electron Tubes Associated with 
Printed Circuit Boards! 


IERC’s latest heat-dissipating tube shields for round button and flat 
press subminiature electron tubes solve design and performance prob- 
lems of tubes associated with printed circuit boards. Standard socket 
and an Epoxy resin are integrally cast to the shield base. Socket leads 
extend from the Epoxy casting 90° to plane of base permitting direct 
plug-in to printed circuits for hand or dip-soldering of connections. 
Bulb temperatures are maintained to within 5°C of the heat sink 
temperature per watt of heat-dissipation when shields are attached, 
as suggested, to a heat sink of proper thickness for conduction or hollow 
duct types permitting air or liquid circulation. IERC’s patented design 
provides maximum cooling, excellent tube retention, shock and vibra- 
tion protection under severe conditions. Pertinent dimensions are to 
.1 inch grid layout. pole „ lsd md PoMnB Ptndin 



International 


IERC Research and Engineering experience on 
improving electron tube life and reliability has 
won industry-wide acceptance and established 
IERC as the Authority for the best answers to 
your tube failure problems. Write today for free 
information on IERC tube shields— the only 
complete line available for new equipment and 
retrofitting programs. 
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RESEARCH NEVER STOPS! 


Tomorrow’s needs are today’s concern at the 
aircraft ball bearing research facilities at New 
Departure. For, the future development of the 
ball bearing will be closely identified with future 
engine design trends. This means New Departure 
spares no effort in developing bearings to operate 
at higher speeds, heavier loads, and under higher 
temperatures with good bearing-life predictability. 
As always, New Departure keeps pace with chang- 
ing conditions in the industry. For New Departure’s 
design and fabrication processes for current high- 
speed, high-temperature, heavily loaded ball bear- 
ings are major factors in the successful operation 
of today’s jet engines, as well as auxiliary turbines 
and accessories. 

For aircraft and accessory bearings, send for 

CATALOG ABC. 

For data on research progress for jet engine bearings, 
send for REPRINT JEB. 
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Engine Test Facility Design Cuts Costs 


By John Tnnstall 

Derby, England— Flexible arrange- 
ment or new Rolls-Royce high altitude 
engine test bed facility is designed to 
slash capital and running costs and has 
made possible a control system which 
permits a complete flight plan from 
takeoff to landing to be automatically 
programmed. 

Installation, formally opened in late 
September, has already logged 200 
operational hours. Total cost of the 
plant does not exceed SI 6 million. 

Plant can provide combustion air at 

peratures down to — 90C and can 
sunultancouslv evacuate a test cell to 
0.5 pounds per square inch absolute 
(75,000 ft. altitude). A maximum com- 
bustion air pressure of 55 psi. meets 
the Mach 2.5 requirement at any alti- 
tude above 36.000 ft. 

Two Test Cells 

Facility comprises two separate en- 
gine test cells (one having a dynamome- 
ter for testing shaft engines), a com- 
pressor test rig and a combustion test 
rig. Total installed horse power is onlv 
132,000, which is generated by six 
identical synchronous motors of 22,000 

The plant is capable of accepting 
any turbojet or turboprop engine en- 
visaged within the next few years and 
of simulating any operational condi- 
tion. Rolls-Royce said. 

For the same facilities, cost of a 
conventional test plant would have 
reached S45-60 million, designers said. 

Main reasons leading to the facility’s 
low cost and flexibility arc: 
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• Use of constant speed motors and 
compressors and extensive use of air 
turbine drives. 

• Manner in which the six motors and 
compressors arc compounded to pro- 
vide high pressure combustion air (55 
psia. to 1 psia.) to operate the com- 
pressor and combustion rigs, and to 
evacuate the engine test cells. 

• Use of recuperative air turbines 
mounted on the compressor shafts 
which enable excess air in long-dura- 
tion part-load tests to be used profit- 
ably. 

• Air expansion turbine mounted on 
the combustion air compressor shaft 
which develops the low air tempera- 
tures (— 90C) needed in the engine 
intake obviates need for a refrigeration 
plant. In addition, it also helps to re- 
cuperate up to 75% of the compressor 
power load. 

• Diffusion of engine exhaust in the 
test cell which increases exhauster 
pump capacity by 25%. 

• Use of a 15,060 hp. air turbine to 
drive the compressor rig, instead of 
variable speed compressors and a Ward 
Leonard control system. 

• Common primary and secondary 
coolers which are shared by the two 

Project was originally conceived by 
Harry Wood of Rolls-Royce and sub- 
sequently developed by Basil Wood, 
one of the senior members of Mere 
McClellan, consultant engineer firm. 

Use of the 15,000 hp. expansion 
turbine, costing only a "tew thousand 
dollars,” instead of a conventional re- 
frigeration plant, “alone saved nearly 
S6 million,” Basil Wood told Aviation 
Week. “But it proved controversial." 


Apirt from being one of the largest 
turbines ever built, he said nobody 
"would guarantee any material for 
work in these temperature conditions. 

"Just about everybody frowned on 
the idea,” Wood said. Among the 
objectors were experts at the National 
Gas Turbine Establishment where a 
much larger facility using a refrigera- 
tion plant is nearing completion. 

Turbine is made from a high nickel 
alloy which offers high notch strength 
at low temperature. So do the austen- 
itic steels which have no change point 
but these were too expensive. 

Combustion air compressed to 55 
psia., 190C. passes through a water- 
cooled heat exchanger, an ammonia 
refrigerating plant, centrifugal water 
separator and finally a chemical drving 

Temperatures Attained 

Final temperature is 8C. Tempera- 
tures between 8C and 190C arc ob- 
tained by mixing. Temperatures be- 
tween 8C and — 90C are obtained in 
the expansion turbine. 

All turbines are of the impulse type 
and single stage but have twin blade 
rows with opposed nozzle entry, which 
lowers disk size and balances the thrust. 

The expansion turbine is of the 
pirtial admission tvpc with eight valves 
to vary the number of admission 
nozzles and so provide the temperature 
and pressure conditions required in 
the combustion air. When necessarv 
the turbine is bypassed. 

Several million dollars were also 
saved. Wood said, by using a 15.000 
hp. air turbine to drive the com- 
pressor rig. This is powered by two 
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Lycoming 




BEECH L-23D 


HUGHES YHO-2 


DOAK MODEL 16 


. . . celebrating 50 years’ manufacturing of superior power plants 





CHRYSLER 


Lycoming power for the Army 
helps to meet its demands 
for rugged, versatile engines. 
Turbine — or piston-powered, 
VTOL/STOL, fixed — or 
rotary-wing . . . whatever the 
aircraft, whatever the job — 
there's a dependable 
LYCOMING engine for it. 



For further information on Lycoming’s complete line 
of aircraft power plants, write to: Lycoming Division, 
Avco Manufacturing Corporation. 550 South Main St., 



Lycoming 


Stratford, Connecticut. 









Universal Temperature Measuring System 
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When Apollo was ranging the heavens he had no temperature problems 
because he was God of the Sun, Today's missile engineers, being mortal men, 
have had to find the vital key to many temperature problems in the race to 
conquer space. Now... after years of development, Magnetic Research 
Corporation has solved these difficult problems with the Universal Tempera- 
ture Measuring System. A system so reliable ... so accurate ... so versatile 
under all conditions, that it reduces the measurement of temperature to a 
routine procedure. 

THE M R C UNIVERSAL TEMPERATURE MEASURING SYSTEM PROVIDES 

Complete Channel Isolation • 

Wide Range Flexibility • 

Versatile Pick-up Compatibility • 
Semi-Automatic Calibration • 

Elimination of Temperature References • 


Pacing flic industry in Astro-Magnetics 

MAGNETIC RESEARCH CORPORATION 

3160 WEST EL SEGUNOO BLVD., HAWTHORNE, 




of the exhauster compressors com- 
pounded to supply 200 lb. of air 155 
psi. and 200C. Compressor speeds vary- 
ing between 3,000 rpm. and 11,000 
rpm. are obtained by throttling the 
air supply to the turbine. 

The other three compressors remain 
available for simultaneous evacuation 
pumping. 

Conventionally, a Ward Leonard 
system would have been used to con- 
trol variable speed air compressors. 

A recuperative turbine on one of 
the compressor shafts also accepts ex- 
cess air during steady state part load 

All five of the exhausters arc axial 
compressors having the same mass flow 
of 200 lb. per sec. (sea level intake), 
a compression ratio of 3.8. But the 
fifth is designed to pump upwards from 
sea level pressure and has only one- 
third volumetric capacity. 

Axial compressors were chosen, W ood 
told Aviation Week, because they 
were cheaper. But when compounded 
in parallel steep operating character- 
istics can lead to a surge condition 
which in spite of use of steel blades 
can cause blades of first set to melt. 
Instrumentation has been provided to 
look after this condition. "But if we 
did another,” Wood explained, “we 
would use centrifugal compressors.” 
Test Program 

Tests on Avon and Conway engines 
to date have examined steady state per- 
formance at various altitudes. System 
has been manually controlled as this 
is the most accurate for steady state 
testing. It also allowed testing to get 
underway while the instrumentation 
equipment was being commissioned. 

Group Capt. G. E. Watt, who heads 
the facility, said, 'in any case we are 
learning to walk first.” Results to cur- 
rent tests have been compared with 
theoretical and flight performance 

Tests have also been conducted in 
the facility at heights around 75,000 
ft. for which no flight data exists. "So 
far we have proved no serious lack of 
agreement. ’ Group Capt. Watt ex- 
plained. “with flight data already col- 
lected.” 

Plant commissioning has now reached 
the stage where the control system can 
undertake transient power engine tests 
at various altitudes automatically. 

But, according to the group captain, 
it will probably be two years before 
a complete flight schedule from takeoff 
to landing and including diving maneu- 
vers can be automatically programmed 
with the control system. 

One of the main control difficulties 
in automating the system has been the 
lack of data concerning the very large 
air valves used. These are much big- 
ger than have ever previously been used 


advanced 



injectors 


Designing and manufacturing 
Fuel Injectors for America's lead- 
ing Turbojet, Rocket and Ramjet 
engines is a Delavan specialty. 
How can we help you? 


DELat/at 


. 



A NEW “WRINKLE” IN HONEYCOMB 

. . . gives our cores the highest physical 
properties of any cores in the field— in 
strength to weight, rigidity and 
resistance to heat, fatigue and corrosion. 
Cores available in standard cell sizes and 
thicknesses. In Aluminum, Stainless Steel, 
Titanium and Nickel-Chromium Alloy. 

Consult us on research and 
engineering problems. 
Phone RYan 1-9605 or write : 
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This is (he twelfth of a series of advertisements dealing with 
basic facts about alloy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 


Vanadium Alloy Steels 
and Their Uses 
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Though the beneficial effects of va- 
nadium in alloy steels have been 
known for many years, the ore was 
at one time a comparative rarity. 
Vanadium is still rather expensive 
because of the care required in proc- 
essing the ore; however, there are 
now ample supplies for present-day 
applications. 

Vanadium is a highly valuable 
alloying agent. It is an extremely 
powerful deoxidizer, though seldom 
used primarily for that purpose. 
Vanadium also tends to form stable 
carbides in steel — carbides that do 
not go readily into solution when 
heated above the critical tempera- 
ture for quenching. The grain- 
growth-inhibiting effect of vana- 
dium promotes a fine-grained 
structure over a fairly broad quench- 
ing range, thus imparting strength 
and toughness to the heat-treated 
steel. Moreover, the carbides are not 
prone to agglomerate during the 
tempering operation. 

Vanadium is used in construc- 
tional steels, not only to refine the 
grain, but to improve the mechani- 
cal-property balance. Generally 
speaking, the amount of vanadium 
in constructional steels ranges from 
approximately 0.03 to 0.25 pet, 


though larger quantities are required 
in tool steels and special analyses. 

A list of products containing vana- 
dium would include certain types of 
spring steels, plates, gears, high- 
temperature steels; forged axles, 
shafts, and turbine rotors; and other 
items requiring impact- and fatigue- 
resistance. 

You are invited to consult with 
our staff whenever you need infor- 
mation about vanadium steels. 
Bethlehem metallurgists will gladly 
advise you regarding analyses, heat- 
treating, machining, and anticipated 
results. Please remember that the 
services of these technicians are 
yours for the asking, and that no 
obligation is implied. 

And may we point out, too, that 
Bethlehem makes all A I SI standard 
alloy steels, as well as special- 
analysis steels and the full range of 
carbon grades. Call upon us for your 
alloy steel requirements; now and 
always, we will endeavor to meet 
your needs promptly. 


BETHLEHEM STEEL COMPANY 



BETHLEHEM STEEL 


ill this type of work. Several arc over 
four feet in diameter and had to be 
made in Gennanv as no British com- 
pany had experience with the size. 

Early troubles involved damage to 
the valves due to the fast reaction rates 
needed. 

One of the throttle valves used in the 
exhauster ducting has multiple vanes 
in the Venetian blind arrangement. 

Due to the high vacuum, leakage past 
the valves could seriously waste the 
exhauster capacity. Water seals were 
inadmissible. 

Compressor and turbine sets were 
provided by Brown Boveri, Ltd., and 
the automatic control system is based 
on a much smaller wartime plant which 
this Swiss company developed for the 
Swiss army. Main difference in the 
British test facility control system is 
the use of magnetic amplifiers. 

Provision has been made for re-heat 
testing but a cooling capacity restriction 
will impose limitations on the test pro- 
gram envelope. According to Basil 
Wood, the Rolls-Royce test facility 
can accommodate ramjet tests but this 
was not given emphasis in view of the 
lamjet facility now in operation at 
Bristol Aeroplane Co. 

The facility has been built of brick 
without windows to effect noise attenua- 
tion. It is lined with sound blocks. 

Test cells 12 ft. in diameter meet 
the most stringent structural conditions 
in any test installation in Britain. 
Plenum chamber section of the test 
cell is fabricated from stainless steel 
plate up to li in thick. The whole 
cell is supported on two roller-mounted 
trunnions which enable the cell to ex- 
pand frcelv radially. Axial movement 
amounts to four inches. 

Apart from meeting the altitude in- 
take condition of a pressure of 1 psia. 
it is stressed to stand a pressure of 100 
psia. in the event of an explosion. 

Some combustion air is fed through 
Ihe bulkhead in the cell which sepa- 
rates the plenum chamber from the 
remainder of the engine and its jet 
pipe. This is to maintain the engine 
at temperature levels encountered in 
pod or wing. 

Engine is mounted on a floating 
cradle connected to a thrust measuring 
machine. Engine exhausts into a water- 
cooled tube within the test cell. Engine 
is mounted on a dolly in a preparation 
room, which is a transportable part of 
the cradle and carries battery plates for 
the manometer and electrical connec- 
tions. Most of the valves in the control 
system arc hydraulically powered and 
actuated via magnetic amplifiers oper- 
ating from pressure and temperature 
sensing elements. Magnetic amplifiers 
compare these signals against manually 
set values. Out of balance causes main 
salves to move until the error is can- 



Del Mar Engineering Laboratories' Radop Weapons Training Systems 
are used extensively in the training of U. S. Navy Pilots. By firing rockets 
and missiles at inexpensive Radop Tow Targets and by using Radop 
Scorers to measure miss-distances in three-dimensions, the Navy saves 
U. S. taxpayers millions of dollars and introduces a higher degree of 
realism into training than is possible with other more costly systems. 


RADOP SYSTEM COMPONENTS 


1 . radop tow reel — First to reel a target out in excess of seven miles 
. . . and in less time than required for the tow plane to reach its firing range. 

2. radop launcher — First launcher used to eject, tow, and recover 

3. radop target — First light- 
weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 

4. radop scorer — First unit to 
utilize motion picture and radar tech- 
niques to provide a positive measure- 
ment of miss-distances during rocket 

For more information on Del Mar 
Radop Systems, write for Data Fite 
AW -5 39-1. 



Engineers : Investigate employment opportunities with this steadily growing company. 


"Dei Tftan 


international airport • 


I ENGINEERING 
| LABORATORIES -K 
los angeles 43, California 
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NEW AVIATION PRODUCTS 


Titanium Alloys 

Four titanium alloys, said to be de- 
signed primarily for the aircraft and 
missile field, are now awaiting patent 

ISS MST-2i A1-16V, 1{% aluminum 
and 16% vanadium, lias a 65,000 psi. 
yield strength and is said to be well 
suited for honeycomb structures. MST 
821, 8% aluminum. 2% columbium 
and 1 % tantalum, is said to have high 
temperature strength characteristics for 
use "farther aft" in jet engines. MST- 


3A1-2JV is designed especially for high 
strength tubing. Tubing from this alloy 
can be flared 50%, and age hardening 
can strengthen the tubing to 120,000 
psi., the maker states. VIST 185 is an 
experimental alloy designed to have high 
strength in the annealed condition. Age 
hardened. Hie alloy is said to have a 
tensile strength of 260,000 psi. With 
the exception of MST 185. alloys are 
available in standard mill shapes. 

Mallorv-Sharon Metals Corp., Niles, 
Ohio. 


I 



Airport Derrick 

Truck mounted derrick is designed to 
service jet airliners and aid in hangar 
maintenance. Fully extended, the boom 
will lift a 600 lb. load to a height of 65 
ft. With two of its three sections ex- 
tended. the boom will support 2,000 lb. 
Hydraulic telescope-boom folds to 
within the wheelbase of a 2 J ton truck. 
Weight, including truck is 1 5,000 lb. 

Truck Equipment Co., 596? Walnut 
St., Denver, Colo. 

Feathering Pump Motor 

Continuous-duty feathering pump 
motor is said to be lighter in weight 
than existing motors which must be op- 
erated intermittently. 

Model 424 motor weighs 7 lb., draws 
19 amps, and may be operated in an am- 
bient temperature range from —65 to 



+ 165F. Under emergency conditions 1 
at — 65F, torque is 92 in. lb. at a cur- 
rent of 65 amp., the maker states. Unit 
is lubricated and cooled by oil circulated 
through the rotor and stator by an in- 
ternal pumping system. 

Task Corp., 1009 E. Vermont Avc., 
Anaheim, Calif. 

Aircraft Circuit Breaker 

Circuit breaker for aircraft electrical 
systems is designed for operation in an 
ambient temperature of from —65 to 


m 
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STATIC INVERTERS 


Transistorized Inverters for Missiles 


AU0048 | 150 VA | 1 | 3.6 It 

AU0049 I 100 VA I 3 5.1 It 


AU0082 500 VA 3 10.9 


Other solid-state devices, DC-DC converters, 

frequency sensors, voltage sensors, 
time delays and programmers, etc. 

For complete information, write 


-JORDAN 
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+600F and at altitudes of 75,000 ft. 

Latch-type breaker has an a.c. rating 
of 225 amp at 4S0v, 400 cycles. 5 
phase. Adaptable to d.c. applications, 
the 18.5 lb. unit is designed to operate 
at 250v d.c. and carry 500 amp. tor 1? 
min. Breaker life is said to be 1,000 hr. 
with 5.000 interruption at rated cur- 
rent. Contact closing time is 0.05 sec. 
or less, and trip time is 0.01 sec. or less. 

Westinghouse Electric Corp., Lima, 
Ohio 

Environmental Test Chamber 

Environmental test chamber is de- 
signed to simulate extreme atmospheric 
and environmental conditions at surface 
pressures. Unit is equipped to provide 
vibration tests of components and com- 
pleted items. 

Designed to test very large units the 



chamber internal working area, 15 ft. 
high by 12 ft. wide by 25 ft. deep, per- 
mits trucks to be driven into the unit 
to unload heavy components. Tem- 
perature range is from — 1 00 to 4- 2001''. 
with humidity simulation between 20 
and 95% between temperatures of +35 
and +1S5F. 

American Research Corp., Farming- 

Borane Analyzers 

Borane analyzers, both portable and 
non-portable, arc designed to measure 
the amount of toxic boron hydride fuels 
in the atmosphere. Portable unit is a 
colorimetric spot test instrument. The 
number of pump strokes required to 
develop a color on the filter paper 
equivalent to that of a reference 
standard, is used as an index of borane 
concentration. 

Marketed with the atmospheric 



^snJTHER 
* CONTINENTAL “FIRST” 

. . . Greatest Aircraft Advance in Recent Years 

CONTINENTAL CONTINUOUS-FLOW 


FIRST REALLY SIMPLIFIED 
FUEL INJECTION 


FUEL INJECTION 


Continental Motors, power specialists since 
1902, present the Continental Continuous- 
Flow Fuel Injection System as the greatest 
advance in its field in many, many years. 
Designed, developed, and built exclusively 
by Continental, and proved in well 
a million miles of trouble- 
free flight, it brings an 
entirely new concept of 
performance, safety, de- 
pendability and economy 
to flying, vastly broaden- 
ing the usefulness of air- 
planes. 



still' further. 

* INCREASED RANGE, because fuel consumption con 
+ HIGHER HORSEPOWER with no change in engine dis- 


of the system’s 
tance flight of Capt. M. L. 

P.I., to Pendleton, Ore.— ap- 
proximately 7,000 miles — in a 

Bonanza J35, on which Con- 
tinental Continuous-Flow Fuel 
Injection is standard. 


1 FREEDOM FROM ICING. The engine icing hozord 
f REDUCED MAINTENANCE, resulting from extreme sim. 


pliflcotion. (See cut.) 
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measuring boron content of liquid 
streams to within 1% by' volume. 
Analyzer operates on the neutron ab- 
sorption principle, in which detection 
is based on capture of thermal neutrons 
bv the boron atoms of the compound. 

Mine Safety Appliances Co., Pitts- 
burgh, Pa. 

WHAT'S NEW 


Publications Received: 

Kussian-English Glossary of Guided 
Missile, Rocket, and Satellite Terms— 
Compiled bv Alexander Rosenberg— 
Pub. Card Division. Library of Con- 
gress, Washington 25, D. C. S2.50; 
552pp. 

A Russian-F.nglish translation of all 
the most important technical terms of 
rockets and missiles. 

Aircraft and Missile Propulsion, Vol- 
ume II— by M. J. Zucrovv— Pub. John 
Wiley & Sons. Inc., 4-10 Fourth Avc.. 
New York 16, \. Y. SI 5.00; 656pp. 

This the second volume in a three- 
volume scries furnishing the engineer 
with technology pertinent to various 
propulsion engines. 

British Naval Aircraft 1912-58-bv 
Owen Thctford-Pub. Putnam & Co. 
Ltd., 42 Great Russell Street. London, 
WC1. S7.20: 426pp. 

A first complete reference book of 
aircraft flown by the Naval Wing. Royal 
Naval Service and Fleet Air Arm. 

C. F. S. Birthplace of Air Power-by 
John W. R. Taylor— Pub. Putnam & 
Co. Ltd., 42 Great Russell Street, Lon- 
don. WC1. S2.94: 222 pp. 

This book gives the background and 
present history of the British Central 
Flying School. 

The United States Air Force Rqrort 
On The Ballistic Missile— Edited by Lt. 
Col. Kenneth F. Gantz-Pub. Doitblc- 
dav & Company, Inc., 575 Madison 
Avenue, New York 22, N. Y. §4,00; 
558pp. 

A book compiled by the U. S. Air 
Force, concerning the production, de- 
velopment, and use of the ballistic mis- 

Control System Components— By John 
E. Gibson. Ph. D. and Frank B. Tuteur, 
Ph. D. Pub. McGraw-Hill Book Co., 
550 West 42nd St.. New York 56. N. Y. 
SI 2.00; 495pp. 

Methods of analysis and basic engi- 
neering principles arc presented from 
the point of view of the system engi- 
neer. The basic aim of the book is the 
calculation of transfer functions for the 
device under consideration. 



500 hours of continuous 
pressure measurement 
at 600° F 


Two unique CEC Pressure Pickups, the 4-3 16A 
and 4-317, now combine to oiler a wide range 
of pressure measurements at extremely high 
temperatures. Designed for continuous operation 
at 600°F without cooling, both pickups operate 
on the unbonded strain-gage principle. Together 
they cover a pressure range of 15 to 5000 psi 
gage. The 4-3I6A is also available in differential 
(to ±25 psid) and undircctional differential 
models (0-150 psid). One-piece construction of 
diaphragm and case . . . machined from 416 
stainless steel . . . assures that no foreign 
substances will come in contact with the 
measured media. Sizes are V and Vi" nominal 
diameters for the 4-317 and 4-316, respectively... 
weights, 55 and 23 grams with mounting 
flanges. These features provide rugged, stable 
pickups for static and dynamic (light-load 
testing, engine studies, and supersonic tests 
where external cooling is not practical. 

For other applications, a special cooling adapter 
extends the operating range of the 4-317 to 
2000°F. Call your nearest CEC sales and 
service office for additional information, or 
write for Bulletins CEC 1568-X34 
and 1588-X8. 




Transducer Division 

Consolidated ® 
Electrodynamics 
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withstand extreme shock 
and vibration 


A line of rugged, lightweight transformers specifically designed for high- 
acceleration, high-shock applications has been developed by Westinghouse 
Electric Corporation. 

High resistance to extremes of pressure, vibration and shock makes 
these transformers ideal for many applications in both piston-powered 
and jet aircraft, as well as in high-thrust applications encountered just 
above missile-launching pads. Fitted with form-fit cases, these new trans- 
formers have no resonant points to well above 500-cycles vibration and 
are shock-tested at 50 gravities. They are completely insensitive to very 
high differentials of internal or external pressure. 

Now in production at the Westinghouse Greenville Plant, these new 
transformers are available in ratings from 10 va through 5 kva, single- 
phase or three-phase, 400 cycles, 2500-volt test. 

Contact your nearest Westinghouse representative for complete infor- 
mation on how this small, rugged unit can help solve your aircraft or mis- 
sile transformer problem ... or write Specialty Transformer Depart- 
ment, Westinghouse Electric Corporation, P.O. Box 231, Greenville, Pa. 


you CAN BE SURE . ..if iTi Wes ti njlhousc 
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USAF Proposes Satellite Relay Stations 

(Class 



GLOBAL communication system, using four satellite relay stations at an altitude of 22.300 
mi. so they orbit at the same speed as the earth rotates, maintaining them as fixed relative 
to cartli.based relay stations, is under study by the U. S. Air Force. 


Washington— Use of satellites as pas- 
sivc-tvpc relay stations for transmitting 
voice, teletype and even television 
around the globe without the atmos- 
pheric interference that now plagues 
long-range radio communications, holds 
"tremendous potential for, improving 
national defense." an Air Force spokes- 
man reported here during the National 
Symposium on Extended Range and 
Space Communications. Symposium 
was sponsored by Institute of Radio En- 
gineers and the George Washington 
University. 

A paper presented by Maj. Edward N. 
Wright, chief of Communications Di- 
vision, Air Research and Development 
Command headquarters, reveals that 
Air Force is studying the possibility of 
using four satellite relay stations that 
would orbit around the equator at an 
altitude of about 22,300 mi. so that 
they remain fixed relative to the earth 
as the latter rotates. 

Signal Relay 

Four ground stations, for example, 
located at 90 deg. longitude intervals 
around the earth near the equator, 
could bounce radio signals off the satel- 
lites to the next adjoining ground sta- 
tion. Signal could, if desired, be relayed 
completely around the world. Addi- 
tional stations located in the north and 
south hemispheres could also use the 
satellites as a relay. 

Problem of placing four satellite re- 
lays into an earth-synchronized orbit is 
far from easy, Maj. Wright emphasized, 
because each must arrive at precisely 
the correct position, altitude and orbital 
speed. Failure to achieve proper altitude 
and/or orbital speed will cause the satel- 


lite position to drift relative to ground 
stations. 

Wright’s statement that another ex- 
tremely difficult requirement is that 
satellite attitude must be stabilized 
within one-quarter degree suggests that 
USAF is thinking of using a flat plate 


(mirror) type reflector rather than a 
simple sphere. Advantages of the flat 
reflecting surface relay include: 

• Increased bandwidth: Compared with 
a simple sphere, a flat surface should 
provide increased bandwidth and per- 
mit transmission of video signals as 
well as voice and teletype. 

• Increased security: Extreme direc- 
tivity of signals reflected from a flat sur- 
face provides more privacy and makes 
the system less vulnerable to cnemv 
countermeasures. 

• Lower power transmitters: Greater 
gain of the mirror reflector over that ob- 
tainable from a simple sphere would 
permit use of lower power transmitters 
on the earth. 

Wright did not rule out the possible 
use of powered satellite repeater sta- 
tions. which would re-broadcast signals 
received from earth, but pointed to the 
problems of reliability- and obtaining 
electric power for the satellite avionic 
equipment. 

In a lightweight satellite, whose avi- 
onic equipment required 100 watts of 


Moon Probe Television 

Use of space vehicles as celestial observatories above the earth's atmosphere will 
open the way to using ultraviolet and X-ray radiations from celestial bodies, C. F. 
Sonett of Space Technology Laboratories pointed out He predicted that X-ray and 
ultraviolet astronomy would become a serious competitor to radio astronomy for 
proving the heavens. To relay these and interplanetary probe observations back to 
earth will require that the satellite be equipped with a television system capable of 
transmitting information over a relatively narrow radio frequency passband. 

To simplify the space vehicle's television equipment, Sonett described a system 
in which the spinning motion which is imparted to the vehicle to stabilize it also 
serves as a simple scanning arrangement for the television system. However, an 
internal viscous damper or other similar arrangement must be employed to damp 
out any motion of the vehicle about its other axes. Sonett described, and showed 
pictures of a miniature television system which Space Technology Laboratories devel- 
oped, presumably for use in the Air Force's lunar probe. System weighs 2! lb. and 
transmits approximately one line pet minute, each line consisting of 128 elements. 
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M-1 TOSS BOMB SYSTEM 

When the prime contractor for the M-1 Toss Bomb System required a highly reliable 
miniature accelerometer for the bombing computer used in U.S.A.F. Tactical 
Bombers, Fairchild was called in. Fairchild's Sales and Customer Engineering Group 
working closely with the Contractor’s Engineers developed the TA-100 pictured below. 



FAIRCHILD ACCELEROMETERS 

FAIRCHILD FEATURES — Fairchild Linear Accelerometers are min- 
iature in size, light weight, and have high sensitivity and resolution. 

Three basic designs are offered. The TA-100 is an economical 
pendulous accelerometer with torsion bar suspension and pot pick- 
off. The TA-200 is an axial design with coil spring restraint and 
pot pick-off. The TA-400 is a floated pendulous accelerometer using 
a torsion bar with jewel bearing suspension and an a.c. type pick-off. 


OTHER OUTSTANDING FEATURES 

1. Potentiometer or AC pick-offs 4. Low temperature error 

2. Linear or non-linear pot outputs 5. High sensitivity 

3. Low cross-talk 


TYPICAL SPECIFICATIONS 




COMPONENTS DIVISION 




power, approximately 70% of the total 
payload would be required for batteries 
or other power source, with only 5% 
available for the repeater communica- 
tions equipment, Wright said. In an- 
other five years, with larger satellites 
having payloads of several thousand 
pounds and requiring power of around 
1,200 watts, the power source may rep- 
resent only 15% of the total payload, 
leaving more of the payload for primary 
communications equipment. Wright 


Figures presented by Wright indicate 
that batteries are the most efficient 
source of satellite secondary power in 
terms of weight and size for periods of 
continuous operation up to about 10 
days. Beyond that period, solar and nu- 
clear powered sources appear to be more 
efficient, Wright said. 


Unsynchronized Satellites 

Because of the difficulty of achieving 
precisely synchronized satellite orbits, 
two other symposium speakers discussed 
the feasibility of using lower altitude 
satellite relay stations, each of whose 
positions is continuously changing rela- 
tive to ground stations which must use 
steerable antennas. 

Utilizing the statistical techniques of 
probability, it is possible to compute the 
number of randomly placed satellites 
that are needed along any selected or- 
bital path in order to assure any de- 
sired degree of probability that at least 
one of them will be in" view of two 
widely separated ground stations at all 

Using these statistical techniques. Dr. 
john R. Pierce, Bell Telephone Labora- 
tories, cited the following figures for 
the number of satellites required in a 
5,000-mi. orbit to provide the percent- 
age of visibility time shown, assuming 
the satellite could he tracked to the 
horizon: 

• Nine: Visible 90% of the time. 

• 12: Visible 95% of the time. 

• 19: Visible 99% of the time. 

• 28: Visible 99.9% of the time. 

• 37: Visible 99.99% of the time. 

In practice, it probably will not be 
feasible for ground stations to track a 
satellite all the way down to the horizon 
because of noise and interference, so 
that the number of satellites required 
would have to be increased, bv 25 to 
50%. 

Dr. Pierce, director of research for 
Bell Telephone Laboratories Electrical 
Communications Department, who 
writes science fiction as a hobby, was 
one of the first to study and suggest 
the feasibility of satellite relay stations 
in technical papers presented nearly 
four years ago. three years prior to Sput- 

Several significant developments since 
Pierce's initial studies have further en- 
hanced the feasibility of using satellite 
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EQUIPMENT 

ENGINEERS 


ight doi 


We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 


subcont 
phase of our work on 
advanced weapon systems 
B-70 and F-108. 

A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. A. K. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


NORTH 
AMERICAN 
AVIATION, INC. 


relav stations, he unequivocally said: 

• 100-ft. inflatable sphere, developed by 
National Aeronautics Space Administra- 
tion, which NASA hopes to place in 
low-altitude orbit for atmosphere den- 
sity studies, would make an ideal low- 
cost passive relay. Pierce says. 

• Maser, newly developed cxtrcmly low- 
noise atomic amplifier, should make it 
possible to reduce transmitter powers 
by factor of 100 from those required if 
conventional tubes were used. 

• 150-ft. steerable antennas, being con- 
structed for use in radio astronomy, 
could be used for bouncing signals off 
satellites. 

Pierce said it was technologically pos- 
sible with the existing state of develop- 
ment to provide world-wide transmis- 
sion of television, if someone were will- 
ing to put up a sufficient number of 
NASA 100-ft. inflatable spheres. 

Pierce said that use of eight currentlv 
available power tubes operating in paral- 
lel at 2.000 me. would make it possible 
to generate SO kw. power required for 
an earth-based transmitter. Improved 
operation might be possible at higher 
frequence, around S.000 me., but there 
are no high-power tubes presently avail- 
able for continuous-wave operation at 

basic reason why they cannot be de- 
veloped. Pierce said. 

Active vs. Passive 

For militarv applications, the passive 
tvpc satellite relav lias several attractive 
advantages over the active (self-powered) 
repeater tvpe. according to D. C. Mac- 
Lcllan of Lincoln Laboratory. Active 
repeater type must transmit with limited 
power, use a relatively small, low-gain, 
broad-beam antenna— at least for the 

With a passive type satellite relay, 
extremely large, narrow-beam antenna 
on the earth can achieve considerably 
more selective distribution of radio 
signals to desired destination— partieu- 
larlv if a Bat (mirror) reflecting surface 
is installed on the satellite. Another 
advantage: ground-based transmitter can 
employ considerably more sophisticated 

change frequency. 

Still another advantage is the fact 
that a variety of different signals at dif- 
ferent frequencies can be bounced off 
a passive satellite relay, whereas an ac- 
tive relay would require a number of 
different receivers and transmitters. 

Main point of a recently published 
report on ‘Tentative Evaluation of 
Transmission Factors for Space Vehicle 
Communications." prepared by Army 
Signal Radio Propagation Agency. Ft. 
Monmouth, N. J.. were reported by 
Solomon Perlman of that agency: 

• Faraday rotation of the plane of polar- 
ization of signals from a space vehicle 
with a directive antenna will be a prob- 
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CABLE and 
WIRE LEADS 

By HOWARD E. PENDERGAST 

Technical Director, Rex Corporation 

Comparative Properties of Insulating Plasties 

Technological advances by manufac- 
turers of electrical and electronic com- 
ponents and equipment are challenging 
the plastics industry to keep pace. The 
need for new polymers and copolymers 
that meet more critical performance 
requirements is constantly growing. 

Demands include increased operating 
temperature range, greater reliability, 



elevated frequencies 


; of PVC at 


commonlv known as Kel-F*, is a 

ification of PVC with fluorine replac- 
ing hydrogen. This substitution, 
though difficult to achieve, pays off in 
ved physical proper- 




Polyelhylene is the log- 
ical starting point for H 1^ 
a comparative study of A _ 
plastic insulating. It is , , 

one of the most com- H H 

monly used. Here, the 
basic carbon-hydrogen molecule is in 
virtually perfect balance. Polymeriza- 
tion is accomplished by breaking the 
double bond and connecting a large 
number of identical molecules. Because 
of its electrical balance, this polymer 
is excellent for high-frequency appli- 
cations. Greater use of polyethylene 
however, is restricted by its physical 
properties: relatively low operating 
temperature and abrasion resistance. 
These shortcomings have been over- 
come to some extent by the introduc- 
tion of "linear” polyethylene with its 
more controlled orientation of the 
three-dimensional network. 


uorocarEoi 


le progress being made 


H 


< PVC)' isY modificatior 

of the polyethylene A A 

structure with one chlo- V — V 
rine atom replacing one H cl 
hydrogen atom. This re- 
sults in physical properties that sur- 
pass those of polyethylene: greater 
abrasion resistance, better dimensional 
stability, higher operating tempera- 
tures and decreased flammability. PVC 
is readily cxtrudable by conventional 
- oplasti- — •-= “ 


medium offering excellent physical 
thermal and chemical properties. 
Telrafluorocthylene, best known a 
Teflon**, is produced by the total sub 
stitution of fluorine for hydrogen ii 
the polyethylene molecule. Like th 
carbon-hydrogen molecule in polyethy 
lene, this fluorine-hydrogen moleculi 
is in excellent electrical balance and 
therefore, is well suited for high fre 
quency applications. 

Excelling other com- F F 

me rcially available A _ A 

thermoplastics in chem- r V 

ical inertness and op- f F 

range, it has singularly provided acces. 
to the solution of many different desigi 

Nvlon is a readily extrudable compte: 
polymer of nitrogen, cr ■’ — 1 — - 

tendeni 


the electrical unbalan 


wire and cable , 

polyethylene and PVC to increase 
temperature stability and abrasion 
resistance. 

Which insulation should you specify? 
Rex Corporation engineers will be glad 
to help you make the right selection. 
For an early get-together or technical 
data for your own evaluation, write 
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lem, particularly during a few hours be- 
fore sunrise and during daylight hours. 
Rotation varies inversely with the square 
of operating frequency. Perlman sug- 
gested that it might be well to use 
circular polarization, despite the re- 
sultant 3 db. loss, to minimize this 

• Auroral attenuation, which varies in- 
versely with the square of frequency, 
has been observed at altitudes ranging 
from about TO to nearly 700 mi., but is 
most pronounced at lower altitudes. 
These ion clouds produce reflection and 
refraction and cause space vehicle sig- 
nals to reach the earth from unexpected 
angles with a phase shift which will 
make it extremely difficult to use direc- 
tion-finding techniques to pinpoint loca- 
tion of space vehicles. 

• Use of radar to locate space vehicles is 
made difficult by the reflections from 
aurorae. Tests made at Fairbanks. 
Alaska, using a 400 me. radar and 61 
ft. circular antenna disclosed echoes 
that are 10 db. above the noise level 
from aurorae at distances of 450 to 650 
mi. away at azimuth angles of 25 to 
45 deg. Echoes were also detected at 
800 me., with Doppler shifts as great 
as several hundred megacycles. Rapidly 
varying amplitudes of aurorae echoes 
will sometimes broaden the frequency 
spectrum of a continuous-wave signal 
by several hundred cycles. Perlman rc- 

Army Signal Radio Propagation 
Agency predicts that the frequency and 
severity of ionospheric storms will in- 
crease, reaching a maximum beginning 
September. 1959, and running through 
September. 1962. Perlman reported. 

Expansions. Changes 
In Avionics Industry 

Convair Division of General Dynam- 
ics Corp. has formed Datafax Instru- 
ments project to design, develop and 
manufacture a line of specialized 
instruments and instrumentation sys- 
tems coming out of the company's 
aircraft and missile developments. In- 
struments will include mechanical, a.c. 
and d.c. measuring devices and pressure 
and time transducers. Headquarters for 
Datafax is at 5660 Lsjolla Blvd.. La- 
Jolla, Calif. Egon E. Muehlner has 
been named project engineer. 

Other expansions, moves or changes 
announced by avionics manufacturers 

• Pacific Semiconductors, Inc., has 
added a fifth building to its Culver 
Cits. Calif., facilities at 10001 West 
Jefferson Blvd. which will be used to 
make production equipment to be used 
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at new company plant under construc- 
tion at 14520 South Aviation Blvd. 

• Interstate Electronics Corp. has bro- 
ken ground for new 15.000 sq. ft. 
engineering office building at Anaheim. 
Calif., which will increase company's 
total floor space to 71,000 sq. ft. 

• Raytheon Manufacturing Co. will 
build $1.7 million flight test facility at 
Bedford, Mass:, under Navy Bureau 
of Aeronautics sponsorship, to flight- 



test missile and aircraft avionic com- 
ponents and systems. Facility will 
provide 36,000 sq. ft. of hangar area, 
36,000 for shop and laboratory. 

• Beckman Instruments, Inc., has 
formed Shockley Transistor Corp. as 
a subsidiary company to expand devel- 
opment and manufacture of semicon- 
ductor devices originally developed by 
Beckman's Shockley Semiconductor 
Laboratory, formed in 1956. Dr. Wil- 
liam Shockley is president, Maurice 
C. Hanafin is vice president and general 


• Emerson Electric Manufacturing Co., 
St. Louis, will expand research and 
facilities of its Electronics and Avionics 
Division by almost 50% during the 
next year, company reports. 

^ FILTER CENTER 4= 

1 <Amsu — - 

► Defensive ECM for B-70-Wcsting- 
house Electric's Air Arm Division is 
competing against two industrial teams 
headed by General Electric and Radio 
Corp. of America for defensive elec- 
tronic countermeasures svstem contract 
for North American's B-70 bomber. 
General Electric's team, headed by its 
Light Military Electronic Equipment 
Departments, includes Svlvania (which 
developed electronic countermeasures 
for Convair B-5S) and Raytheon. RCA's 
team includes Spcrrv Gvro (developing 
ECM pod for Boeing' B-52). Ramo- 
Wooldridge and Melpar. Despite this 
array of team competition. Westing- 
house’s proposal reportedly made favor- 
able impression on North American 
Aviation selection board. 


► Electroluminescence Discovered— Low 
intensity light emission from barium 
titanatc when elicited with a radio 
frequency voltage has been observed 
by National Bureau of Standards scien- 
tists. Barium titanatc is widely used 
for miniature capacitors, transducers, 
and ultrasonics and computer storage 
elements. Discovery was made in the 
course of National Bureau of Standards 
investigation of surface effects bv G. C. 
Hannan and R. L. Raybold. Emitted 
light intensity jumps by factor of about 
1,000 when barium titanatc crystal is 
heated to its Curie point temperature, 
the bureau says. 

► Pick Your Stick Control-Navy will 
flight test and obtain pilot evaluation 
of several different techniques of con- 
trol-stick steering for maneuvering jet 
fighter through its automatic pilot. 
Tests, to be conducted on a Chance 
Vought FSU-1, will use multiple-mode 
system developed by Lear. 

► Want to Show Off?— Manufacturers 
of data processing equipment and 
computers who would like to exhibit 
at the first International Conference 
on Information Processing, to be held 
in Paris June 15-21, 1959, should 
contact Dr. Eugene M. Grabbe, Ramo- 
Wooldridge Corp., 8820 Bcllanca Ave., 
Los Angeles 45, Calif. Exhibit itself 



Makes coordinate measurements 

Cuts inspection time! 



The Gaertner 
Scientific Corporation 


tmi tubing 

lets you build up 
to your most important 
‘count down 

with sure-fire 
confidence 

When your applications 
demand more quality 
/'than stainless steel 
i and special alloy ' 
tubing ever delivered 
before— Go TMI . . . 
the organization 
that has the unique 
capacity to cold draw 
■ \ \ successfully to 

impossible specifications. 



AVIATION WEEK, October 20, 1958 






advanced BO MARC. 

4^ ^ 1 FREE WORLD DEFENDER 


ouse 


will be open for 10 days, from June 
1 3-22. 

► Come and Get It— Polycrystalline yt- 
trium-iron garnet, with crystal structure 
identical to natural garnet, suitable for 
use in parametric amplifiers, rotators, 
phase shifters and isolators, has been 
successfully synthesized by Kcarfott Co., 
Clifton. N. J. Sample quantities arc 
now available, company sal's. 

►New Honeywell LABS-New low alti- 
tude bombing system (LABS), devel- 
oped by Minneapolis-H oneywcll, which 
incorporates automatic cross-wind cor- 
lection and velocity control, will be 
demonstrated by two North American 
F-l OOP’s at forthcoming Air Force gun- 
ner}- meet at Nellis AFB. 

► Speedy Silicon Diode— Diffused sili- 
con diode with switching time of only 
one milli-microsecond (one-billionth of 
a second) has been developed by Bell 
Telephone Laboratories. Other attrac- 
tive characteristics for high-speed 
switching applications include low ca- 
pacitance and forward dynamic resist- 
ance. Diode's d.c. reverse current is less 
than 0.01 microainps at 20 v. and break- 
down voltage is greater than 40 v. 

► Radio Interference From Diodes- 
Scmiconductor diodes and rectifiers, 
which are finding widespread use in 
avionic equipment, may generate broad- 
band radio frequency interference, 
James C. Senn of Convair, San Diego, 
reported at Western Electronic Con- 
vention (Wescon). Convair’s studies 
indicate that diodes with relatively 
slow recovery times are the worst of- 
fenders. Delay in reverse recovery allows 
a sharp current pulse, limited in mag- 
nitude only by external circuit resist- 
ance, to flow through diode and pro- 
duce large number of radio frequency 
harmonics. Interference effect is multi- 
plied when slow-recovcry diodes are 
used in three-phase rectifier circuits, 
Senn said. He described simple test 
circuit for selecting interference-free 
diodes. 

► Alaska, Anyone?— Civil Aeronautics 
Administration is looking for electronic 
engineers to assist in expansion of its 
navigation aids in Alaska. CAA points 
out that recent college graduate can 
start at salary of $4,490 plus 25% 
($1,125) tax-free cost of living allow- 
ance, with an additional SI, 000 plus 
allowance for each year of additional 
professional experience. Top CAA grade 
is CS-14 with starting salary of $11,595 
plus $2,898 living allowance. 

► Little EVA— Electronic Velocity Ana- 
lyzer, known as F.VA, a small portable 
Doppler radar for measuring the velocity 
of missiles, projectiles, aircraft or ground 
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Metals ! 


Houston Fearless has developed new techniques for pre- 
cision machining of these and other extremely hard, tough, 
high-temperature materials. Phone or write today for help 
on your problem. 


Specialists 
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• Discaloy 

• Hastaloy 

• Udimet 500 

• Rene' 

• Waspaloy 

• Inconnel 700 

• Timken 16-25-6 
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11819 West Olympic Bled. 
Los Angeles, Calif. BR 2-4331 





What’s new in plastics? Visit the show 
and keep abreast of this ever-changing 
industry. See all that’s latest and best 
. . . new plastics you can use in your 
products. New equipment to speed pro- 
duction . . . find out how to make bigger 
profits through use of plastics. Write 
for free tickets now . . . use your com- 
pany letterhead, please — the general 
public won’t be admitted. 


vehicles was displayed by Marconi's 
Wireless Telegraph Co. Ltd. at Farn- 
borough show. Basic equipment, which 
operates in X-band, covers speed range 
of 2 to 80 mpli., but can be extended 
to 2.000 mph. or higher with addition 
of different oscillators. Marconi says 
F.VA will operate with projectiles that 
have an effective radar reflecting area 
of only | sq. meter, is accurate to within 
one foot per second. 

NEW AVIONIC 
PRODUCTS 


• Transistorized digital circuits, avail- 
able in 19 circuit types and three stand- 
ard lines for temperature ranges of 
-10 to 60C, -10 to 71C and -55 to 
71C, come in encapsulated plug-in 
cases. Circuits are designed for 100 kc. 
operation but can be operated up to 
200 kc., and up to 400 kc. in some 
cases. Available circuits include: flip 
flops and counters, diode AND gates. 



diode OR gates, NOR gates, parallel 
gates, cascade gates, inverter amplifiers, 
non-inverting amplifiers, emitter fol- 
lowers, power drivers, one-shot delays, 
pulse shapers, level converters, neon 
indicators, incandescent indicators, 
blocking oscillators, level shapers, 6, 
12, lS-v. power supplies and clock 
pulse generators. Epsco Inc., 588 
Commonwealth Avc., Boston 1 5, Mass. 

• Relay chatter monitor. Model CCM-1 
indicates when relay contact opens for 
more than selected time interval. Any 
contact opening time interval between 
10 and 100 microseconds in 10 micro- 
second increments can be selected. 
Warning lamp lights to indicate defec- 
tive relay. Mu Tronics, Inc., 1514 
South LaCicncga Blvd., Los Angeles 
35. Calif. 

• Low-frequency cut-off relay. Model 
BS-5003, is actuated by drop in fre- 
quency of power supply to prevent 
damage to frequency sensitive equip- 
ment. Relay is designed for 1 1 5v., 400 
cps. operation, has nominal cut-off 
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frequency of 370 cps., ± 10 cps. over 
ambient temperature range of — 65C 
to S5C and voltage range of ± 5v. 
Device uses thermal relay time constants 
of 6 sec. to several minutes, as required 
to protect equipment. Other units 
designed for operation at any nominal 
frequency from 300 cps. up can also be 
supplied. G-V Controls Inc., 28 Holly- 
wood Plaza, East Orange, N. J. 

• High power transistors, with typical 
current gains of 40 and 75 at 10 am- 
peres, and maximum collector ratings 
of 15 amp., arc now in production at 
Bendix Red Bank Division. Units are 
available with collcctor-to-cmitter break- 
down voltages of 30, 40, 70 and 80v., 
with collector-to-base breakdown volt- 
ages 20v. higher, with soldering lugs, 
straight pins or flying leads. Address: 
201 Westwood Avc., Long Branch, N. J. 

• Miniature pressure transducer. Type 
S-60, single-coil, variable reluctance, 
diaphragm type for use in inductance 
and reactance controlled FM/FM 
telemetry systems, operates over tem- 



perature range of — S5F to 240F, has 
1% linearity, measures S in. dia. x i in. 
long. Unit is verv insensitive to shock, 
has a rise time of 75 to 150 micro- 
seconds. Ultradync Inc., P. O. Box 
3308, Albuquerque. N. M. 



AVIATION WEEK, October 20, 






Flight tests arc under way at Edwards \FB, Calif., on McDonnell F4H-1 (above) and 
Chance Vought F8U-3 (below) all-weather jet fighters. Both arc competing for U. S. Navv 
production contracts. Second F4H-1, shown on takeoff, is carrying two Sparrow III missiles; 
note high visibility paint on aft section. F8U-3, in landing configuration, has airflow 
generator extended (under insignia) as guard against electrical failure at low speeds. McDon- 
nell entry has two General Electric )79 engines rated at 10.000 lb. thrust each; F8U-3 has 
single Pratt & Whitney J75 producing 17,500 lb. thrust, and 26,000 lb. with afterburner. 


F4H-1, F8U-3 Start 
Competition Tests 
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Technology Raises Modernization Tempo 


By Cecil Brownlow 

Washington — Rapid technological 
strides and shifting procurement policies 
are forcing industry to accelerate its pace 
of modernization. 

Specialized facilities, machine tools 
capable of forging state-of-the-art ad- 
vances into hardware and basic man- 
agement reorganization to fit the new 
era must Ire provided— and much of it 
must come from industry funds. 

. Government-owned high bay areas of 
World War II vintage and the govern- 
ment machine tool stockpile of the 
same generation, which industry has 
relied upon in the past, generally have 
become outmoded. The reasons are 
two-fold; 

Mass-production facilities required in 
World War II are out of place and un- 
economical in the advancing space age 
where fewer end items will be produced 
at relatively high cost. Secondly, the 
Administration has passed the word to 
the military sendees that as much of the 
procurement dollar as possible is to be 
channeled into privately-owned indus- 
trial plants. 

Military-Industry Warnings 

Warnings of what industry can ex- 
pect. and what individual firms must 
do if they arc to succeed, have come 
from both the military and from within 
industry itself. 

Malcolm A. MacIntyre, Under Sec- 
retary of the Air Force, has warned, for 
example, that USAF expects industry 
to develop new production techniques 
that will improve the efficiency and 
accuracy of production and to "criti- 
cally” take inventory of its facilities in 
order to phase out tools, high bay areas 
and warehouses in excess of present or 
planned production. 

James R. Killian. Jr., special assistant 
to the President for science and tech- 
nology, has added that many research 
institutions "face massive needs to mod- 
ernize scientific facilities, both equip- 
ment and buildings. ... It is increas- 
ingly clear that new scientific capital 
will be needed by both public and 
private institutions as we prepare to 
move ahead in these and other im- 
portant scientific fields.” 

Lt. Gen. C. S. Irvine, USAF deputy 
chief of staff for materiel, has per- 
sistently warned aviation firms that they 
must modernize their facilities and 
thinking or face the possibility of losing 
out in the competitive battle for pro- 
duction and research and development 
dollars. Gen. Irvine recently said; 


"On a long-range basis, industry must 
iceogni/e that the trend in production 
of weapon systems is undergoing rapid 
transition. Long production runs will 
no longer be the pattern. Practice will 
be to buy fewer of a given item. This 
will permit superior items to be intro- 
duced sooner and at relatively less 
expense than would be the case if we 
modernized large quantities of obsolcs- 

"To meet this new set of circum- 
stances. industry must direct its engi- 
neering staffs along three paths of effort 
simultaneously: One aimed at creating 
significant improvements in operational 
systems; one aimed at follow-on systems 
for the immediate future, and the third 
aimed toward design and development 
of space vehicles and accompanying sup- 
port equipment. 

Increased Efficiency 

“. . . It is also essential that industry 
put to use at the earliest possible date 
the new production techniques de- 
signed to increase the output as well as 
the efficiency and accuracy of produc- 
tion plants. This means numerically 
controlled machine tools, vastly im- 
proved extrusion presses, chemical mill- 
ing processes and new metal-forming 

"At the same time, companies must 
inventory their production facilities and 
phase oiit those tools, high bay areas 
and storage warehouses that arc ex- 
cess. Lower production quotas and 
small quantity orders obviate the neces- 
sity for mass production capabilities like 
those experienced during most of the 
past 18 years. 

"There is no use in paying mainte- 
nance, police and related costs to keep 
on standby status industrial real estate 
that is no longer needed.” 

Gen. Irvine also has told industry 
that its firms "will do more good for 
ihemselves and for the defense estab- 
lishment if they diversify and do not 
become overly dependent on one pro- 
gram. They might prosper during its 
life-time, but the economic let-down 
when the program expires could be 

The hurdles industry must overcome 
have been well defined within industry 
itself. 

J. L. Atwood, president of North 
American Aviation Inc., recently 
pointed out that industry is presently 
“experiencing something' much more 
fundamental and consequential than 
the usual evolutionary changes of pro- 
cedure and policy." 


Significant trends cited by Atwood 
include the increasing intricacy of de- 
fense equipment, a growing specializa- 
tion by firms or their subdivisions, in- 
creased emphasis on developmental 
aspects, a trend away from direct per- 
formance competition and toward com- 
petition based on managerial and tech- 
nical capability and an increasing re- 
liance upon each distinct line of dc- 

"Inevitablv," Atwood said, "basic 
changes ... arc having substantial 
effects upon the structure and operation 
of defense industry." 

The declining number of programs 
and the changing character of defense 
work, he added, “have made it necessary 
for organizations to step into unaccus- 
tomed roles in order to find ways of 
making the defense contributions of 
which they are capable . . . there is a 
new flexibility in most companies 
through which their resources can be 
applied in whatever area and manner 
may be most beneficial to the nation. 
A given firm may be a prime contractor 
on one program and a subcontractor on 

Greater Decentralization 

The needed flexibility in capability is 
pushing industry into greater decen- 
tralization of effort and management re- 
sponsibility. A number of the major 
firms have established divisions with a 
single specialization and with the gen- 
eral managers in some instances bearing 
direct responsibility for his unit's profit 
and loss margins. 

In addition, the complex weapon sys- 
tems now on the planning boards and 
in initial production, coupled with the 
trend toward fewer prime contracts, are 
pushing individual firms gradually into 
a number of loose associations formed 
to bid on specific projects and dis- 
banded when the programs are com- 
pleted or the contracts lost to another 
group of contractors. 

Within the association, each com- 
pany carries part of the load of a par- 
ticular contract and one firm acts as the 
over-all manager. 

This trend also seems likely to por- 
tend a return to the shop-type construc- 
tion similar to World War I days from 
the true mass production, assembly-line 
plant of World War II, where the raw 
material and subcontracted parts were 
pushed into one door and the completed 
aircraft pulled from the other. 

The difference in the shop-type con- 
struction assemblies needed todav and 
those of World War I lies primarily in 


AVIATION 


K, October 20, 1958 


A HeW CONCEPT IN 
JET ENGINE STARTING 

FOR AIRLINE TERMINALS AND OVERHAUL BASES 



the machine tools required to build the 
most efficient, lightweight equipment 
for use in space. 

One example of the type of experi- 
mental shop needed for turbojet en- 
gines, ramjets and rockets is the new 
Pratt & Whitney facility in Florida 
where the United Aircraft Corp. Divi- 
sion has placed approximately S2S mil- 
lion worth of tools for experimental 
production use alone. 

The need for better machine tools is 
one of the most critical problems in- 
dustry faces today. Their development 
has failed to keep pace with the state 
of the art to the point where some 
industry' officials closely associated with 
the problem believe that machine tool 
modernization should receive as much 
emphasis as that given new weapon sys- 
tem concepts. One official explains: 

"The type of weapon systems we can 
have over the next several vears is fairlv 
well known. What we don't know is 
the tvpe of machines we can get to do 
the job.” 

As a general yardstick, it requires 
three years from the time industry states 
a need for a particular tvpe of machine 
tool before the defense agency involved 
gives the go-ahead to a manufacturer to 
build the unit. 

Another 18 months is required for 
the tool to be built and installed. 

As things new stand, the last gen- 
eration of machine tools is being called 
upon to produce the next generation of 
weapon and space systems. And. in 

do.it. ‘ nStanCeS ’ ' C ' S1, " Ply Can " 0t 

They arc being asked to cut new ma- 
terials- cermets. for example— that in 
some instances arc tougher than the cut- 
ting edges of the machine tools, forcing 
producers to resort to jurv-rig moldings, 
stretchings, etc. 

Numerical Control 

One method that apparently does 
hold considerable promise is the use of 
machine tools operated by numerical 
control, a technique that automatically 
feeds operating instructions to the tool, 

In an evaluation of the process, a 
committee of the Aircraft Industries 
Assn, recently found that, in one test 
case, more than 100 hr, could be saved 
in the production of a single aircraft 

Data to operate the machine tool 
was coded by an electronic computer 
and put on a magnetic tape in one-and- 
one-half hours. These 90 min. replaced 
the almost 9S hr. needed to make a 
template to operate a machine tool by 
the more conventional tracer method. 

Actual machining could be done in 
one hour compared to four; office paper 
work could be cut from three hours 
to one by employing the numerical con- 
trol system. 

The committee reported that, “If 
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tajs: 


1 to fit it, but i 


necessary if the needed tolerances, 
ed and efficiency are to be achieved, 
n the acquisition of ncw-tvpe ma- 
ne tools in the future. Air Force, 
example, probably will be willing to 
port the development of equipment 


an 


research facilities. 

Industry, however, will be expected 
to bear the cost of F 


The facility and modernization 
needs, combined with Defense Depart- 
ment’s announced policy to rely upon 
industry for more and more of the 
funding, will add substantially to the 
financial squeeze already imposed bv 
the Administration's tight fiscal pro- 
gram that has resulted in lower prog- 



ress payments and forced industry to 
finance a greater percentage of its re- 
search and development effort. 

Defense Department Directive 
400s. 14 released last spring stipulates 
that reliance upon maintaining the in- 


dustrial base will be placed primarily 
with privately-owned facilities and pro- 
duction equipment. Second in order 
of preference will be privately-owned 
facilities and associated government- 
owned production equipment not avail- 


NOW AVAILABLE 
FORCE BALANCE INSTRUMENTS 
FOR FLIGHT TEST THAT 

REDUCE RECORDING AND 


TELEMETERING ERRORS BY 


A FACTOR OF 10 

Your inquiry is invited regarding: 


ALTITUDE TRANSDUCERS 
INDICATED 

AIRSPEED TRANSDUCERS 

ABSOLUTE PRESSURE 
TRANSDUCERS 

DIFFERENTIAL PRESSURE 
TRANSDUCERS 


MACH NUMBER TRANSDUCERS 
ABSOLUTE PRESSURE 
RATIO TRANSDUCERS 

DIFFERENTIAL PRESSURE 
RATIO TRANSDUCERS 

LINEAR ACCELEROMETERS 
ANGULAR ACCELEROMETERS 



Wallace O. Leonard, Inc. 

373 South Fair Oaks Avenue 
Pasadena, California 


Telephone SYcamore 2-7131 
TWX—Pasa.Cal. 7321 
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200/000 applications of pressure 
fail to shake this gauge’s accuracy! 


This is the exclusive 
Lindsay Bourdon Element 
which makes the RMC- 
Lindsay High Pressure 
Gouge capable of such 
tremendous cycling en- 
durance. Each gauge is 
qualification tested to 
withstand up to 200,000 
applications of pressure. 


You can scratch cycling endurance problems from 
your high pressure gauge headache list with 

RMC-Lindsay High Pressure Gauges 

Specifically created for the extremely specialized demands of jet aircraft and 
missile pressure systems, this gauge is radically different from ordinary pressure 
gauges. The RMC-Lindsay gauge is a multiple coil, helical bourdon tube type; 
restricted for overpressure. The pointer is attached directly to the end of the coil, 
eliminating the use of linkages and pivots. 

The bourdon principle itself is not a new development, but the RMC-Lindsay 
techniques in coiling, heat treatment, calibration and material specifications are 
new . . and e xclusiie with BMC. The Lindsay gauge was invented and developed 
by Mr. James E. Lindsay, now manager of engineering at RMC of California. 

Whatever your high pressure gauge problems may be, why not let RMC 
engineering skill provide the answers. Write to either plant, or contact one of the 
RMC representatives listed below: 




retur'd'' scale- available. OYERLOAO I’RESSI i{ E ; Nominal over Iliad' pressure 
factor of 2.0 times the maximum dial reading (higher factors available I . fit' RET 

I RESSIRE : Normally 3.0 times the maxirni reading. TEMPERATURE: 

Not affected by temperatures up to 250* P. YIIIRATIOX : Qualification test report 
available on pressure tests showing cycling, vibration, from 0 to 20UII cps. at 23 G‘s, 
and resonant frequency vibration tests at 23 G’s. SHOCK : Data available on 
M1I. K-5272A shock test at 40 G's (satisfactorily drop tested up to »M) G's in 
special tests). PCLSATIOX : Practically unaffected by line pulsations of 3'/ f of the 
full dial reading. EX / HR AXC E : 10.0(H) cycles up to 230.000 cycles, depending on 
application. ACCI ’RACY: Hysteresis friction and backlash arc below readable 
limits. Absolute gauge accuracy to 1 % average, 1 '/ when requested. 

Whatever your high pressure gauge problems may be. why not let RMC engi- 
neering skill provide the answers. Write to cither of the addresses below. 


ROCHESTER MEG. CO. OF CALIFORNIA 



able in the civilian economy and, fin- 
ally, government-owned facilities and 
production equipment. 'Hie directive 
says the latter will be included in the 
industrial base "for the sole purpose of 
remedying known deficiencies in priv- 
ately-owned capacity, when such action 
is in the best interest of national se- 

An Air Force concept designed to 
ensure that maximum support conies 
from subcontractors and from privately- 
financed production capacity is in tlie 
final stages of formulation. Known as 
the "makc-or-buy policy," the program 
will operate this way: 

• Bidders on contracts over 5550.00(1 
containing cost-reimbursement or in- 
centive provisions or involving use of 
government facilities will have to sub- 
mit "makc-or-buy" structures as part 
of their proposals. This will include a 
list of major or critical components, as- 
semblies or subsystems, running from 
10 to 50 items and indicating whether 
a contractor is making maximum use 
of subcontractors' capability and 
whether this will be done in privately- 
capitalized subcontract sources. 

• Air Force will evaluate the "makc-or- 
buy” structure as part of the proposal 
and negotiate changes if necessary. 

• Agreed structure will be incorporated 
in the contract, and the contractor 
must notify the administrative con- 
tracting officer in advance of any pro- 
posed changes. If USAF disagrees with 
a contractor's decision to increase his 
in-plant work, it can. in extreme cases, 
withhold the use of any government- 
owned facilities involved. 

Army Plans Courses 
On Hawk Systems 

New York— Army is readying courses 
to train sizable members of missile tech- 
nicians in maintenance and operation of 
its Hawk surface-to-air missile system. 
Courses will begin early next vear at 
Army Ordnance Guided Missile School. 
Huntsville, Ala. Group of 85 instructors 
has been added to school faculty in 
preparation for the courses. 

Hawk missile, which gets its name 
from "Homing All the Way Killer." 
probably has Doppler-discriminating 
semi-active homing system, getting its 
homing signal from Doppler tracking 
radar. Use of Doppler technique both 
for tracking and homing systems would 
be to discriminate low flying targets 
from ground clutter. 

Hawk is scheduled to supplement 
Nike ground-to-air defenses in this 
country and can be armed with a nu- 
clear warhead. 

Courses will be taught in the Surface 
to Air Division of Hie school where 
training presently is being given in the 
Nike Ajax and Hercules missiles. 
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AMC’s Procurement, Production 
System Undergoing Realignment 


By Craig Lewis 

Dallas— Air Materiel Command is 
realigning its procurement and produc- 
tion organization in an effort to meet 
the management demands of increas- 
ingly complex weapon systems. 

Policy' and operational functions of 
the Directorate of Procurement and 
Production have been separated in a 
move which emphasizes integrated 
weapon system management, including 
procurement, supply, maintenance, 
transportation and other functions in- 
volved in logistics support. 

Air Materiel Command Commander 
Gen. E. W. Rawlings told an industry 
group at the Air Force Assn, convention 
that the changes, which were effective 
last month, are not considered a reorgan- 
ization, but merely a modification of 
an operable system to make it more 
responsive to the needs of the combat 
commands. But he also termed the 
changes significant and called them "a 
basic acknowledgment of new forces 
and necessities within the logistics mis- 

Undcr the new plan, Maj. Gen. 
W. O, Sentcr continues on Gen. Raw- 
lings' staff as director of procurement 
and production. Gen. Sentcr and his 
shift of procurement, production and 
readjustment personnel will move to 
the AMC headquarters building where 
they will be close to the directors of 
such functions as supply, maintenance 
and transportation. 

Closer Intermeshing 

Gen. Rawlings feels that this close 
physical proximity to these other .staff 
policy areas “will contribute to a closer 
intermeshing of over-all policy for the 
logistics mission as a unified effort.” 

In his new status, the director of pro- 
curement and production will continue 
to provide policy and executive man- 
agement for all procurement and pro- 
duction matters and will be the execu- 
tive contact with industry on such mat- 
ters. He will continue to approve con- 
tracts and will be responsible for dele- 
gation of procurement authority. He 
will be responsible for direction of pro- 
curement and production programs just 
as other directors are responsible for 
their functional areas. 

At Wright Field, AMC Aeronautical 
Systems Center will be the operational 
element which will handle integration 
of operational activities relating to pro- 
curement, production, maintenance 
and supply during the development and 
production phase of aeronautical sys- 
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terns. This group will include the 
Weapon System Project Offices for the 
aeronautical systems. 

Weapon System Project Offices will 
be grouped under three directorates: 
Strategic, Air Defense and Tactical and 
Support. Other groups will be included 
to provide propulsion, guidance and 
other government furnished subsystems 
and essential supporting services in in- 
dustrial resources. Aeronautical Systems 
Center will be commanded by Brig. 
Gen. B. H. Warren, former deputy to 
Gen. Senter. 

Directorates and Weapon System 
Project Offices of the Aeronautical Sys- 
tems Center are not exclusively cqm- 
partmented procurement - production 
units, according to Gen. Rawlings. 
They will be staffed with military per- 
sonnel that are competently qualified as 
directors of materiel and civilian per- 
sonnel qualified as weapon system inte- 
gration officers. 

Experienced supply and maintenance 
personnel are being transferred on per- 
manent assignment to the WSPO, 
rather than serving on temporary duty 
in the WSPOs as in the past. Gen. 
Rawlings calls this switch to permanent 
supply and maintenance personnel "a 
major step toward a tighter functional 
alignment of the future logistics sys- 

"For some time it has been apparent 
that one effect of the new weapons 
and the weapon system approach to 
them would be the gradual consolida- 
tion of certain funcHons which had 
grown up in the past as sharplv differ- 
entiated areas of responsibility,” Gen. 
Rawlings said. "The tendency has 
been accelerated by a number of fac- 
tors-changing maintenance require- 
ments for missiles, development of new 
techniques of direct support, the ex- 
panding use of electronic data proc- 
essing equipment, which can be ex- 
ploited to the best advantage when in- 
dependent of organizational boundaries 
and arbitrary limitations.” 

In similar fashion, the Ballistic Mis- 
siles Office has been redesignated the 
AMC Ballistic Missiles Center. This 
unit is organized around the Weapon 
Svstcm Project Offices for the ballistic 
missiles and space vehicles under its 
jurisdiction. 

Both the AMC Ballistic Missiles 
Center and the Aeronautical Systems 
Center will operate the same as the Air 
Materiel Areas and Air Force Depots. 
"Thus, with these streamlined channels 
of communication and decision mak- 
ing, we have more direct concentration 





Jet Age Aircraft Displayed for Businessmen 

five planes which portrays the latest models gathered for the first time. Pictured are (I) piston-powered L. B. Smith-converted seven- 
passenger Douglas B-26, (2) Allison T56-powcred Convair YC-131C, which will be available as a conversion of Models 310 and 4-10. 
(3) Rolls-Royce Dart-powered Fairchild K-27, (4) Bristol Orpheus-powered Lockheed )ctstar, (5) hvin-Turboincca-powered Beech MS-760 
four-seater, first of which has been delivered to Henrv Timken. Jr., (6) 1959 version of Bell 47-J Ranger helicopter, (7) Rolls-Royce Dart- 
powered Grumman Gulfstream, and (8) latest version of Hiller executive helicopter. Model UH-12E. Planes were displayed during recent 
annual meeting of National Business Aircraft Assn, at Philadelphia International Airport. 


of effort on total weapon systems man- 
agement,” Gen. Rawlings told the in- 
dustry group. 

AMC believes that both industry and 
the operating commands will find the 
new groupings easier to work with and 

Noting that separation of operating 
units from policy elements might ap- 
pear to create ah additional point of 
contact at AMC for contractors, Gen. 
Rawlings said that in actual practice, 
this sharply defined division of respon- 
sibility has been emerging for some time 
"and represents a functional sifting 
dictated bv contractor and combat com- 
mand relations as naturally as by con- 
siderations of internal management.” 

At the same industry session, Maj. 
Gen. Frank A. Bogart. AMC director, 
plans and programs, discussed the broad 
outlines of the logistic structure of the 
future. It will be not as large as it has 
been, since modern weapons are more 
efficient and fewer of them arc needed. 
Emphasis is shifting from a mass logistic 
requirement to a need for a more 
precise, specialized type of logistics 
tailored to the complex, costly and con- 
stantly changing weapon systems of to- 

Gen. Bogart detailed significant re- 
ductions in facilities and personnel 


stemming from this new pattern. Since 
1952, USAF has canceled four depots 
which had been authorized for con- 
struction and which would have cost 
over a third of a billion dollars. Among 
existing depot level facilities, 23 have 
been closed since 1952 and another 18 
will be closed by 1962. AMC has elimi- 
nated nearly 53,000 manpower spaces 
since 1952, and this reduction will total 
well over 65,000 personnel by 1962. 
Headquarters AMC personnel have 
been cut 56% since 1951. 

Instant Response 

This logistics structure is acquiring an 
ability for instant response as it passes 
through this transition to new tech- 
niques while reducing facilities and 
personnel. Gen. Bogart observed that 
the combat forces' need for constant 
operational readiness imposes a need 
for instant response on the logistic 
structure. Since combat forces must be 
opcrationallv ready at all times, "the 
distinction between war and peace has 
disappeared for the logistician,” he said. 

Air Materiel Command is making 
some basic changes in its management 
structure to develop this precise, spe- 
cialized, highly responsive logistics sup- 
port. As weapon systems became more 
complex and as the weapon system con- 


cept developed integrated systems, 
much of the interchangeability between 
systems at component and subsystem 
levels began to disappear. This cut into 
the efficiency of generalized service dc- 

Air Materiel Command’s solution 
was to develop a form of weapon system 
management in which each system is 
assigned to a logistic support manager 
who will have the latest data processing 
and communication equipment and will 
have the authority over resources to en- 
able him to supply effective support. 
Bogart said. 

Various phases of its mission indicate 
different management approaches for 
AMC. Gen. Bogart told his industry 
audience. In dealing with the using 
commands, AMC finds the logistic sup- 
port manager the best solution, but in 
dealing with industrial suppliers a man- 
agement oriented by commodity rather 
than by weapon system is required. 

In examining itself to determine how 
to maintain the technical competence 
necessary to the goals of flexibility and 
responsiveness. AMC finds its engineer- 
ing capability lends itself to organiza- 
tion and management along subsystem 
lines such as propulsion or guidance and 
control. 

With these three management ap- 
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X-I5AWAY 


. TARGET: lOO MILES UP I On a day surprisingly soon 45,000 
lot above Wendover, Utah, North American's rocket-powered 
X-15 research plane will be released from a modified B-52 to take man lOO miles into outer space. 
Throughout the flight trajectory, radio contact between the X-15, the mother ship, chase planes and the 
ground will be maintained by custom-designed units from a Collins CNI (communication, navigation, iden- 
tification) system, similar to the electronic packages Collins is providing for the new military jet aircraft 
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In this typical TEAM 0 project, engineers of Collins 
and the airframe manufacturer specified the perform- 
ance of a support for a 180-pound "integrated electron- 
ics system" consisting of five equipments. 

Then the Barry engineering team working with them 
integrated the factors of weight reduction, structural 
reliability, heat dissipation, space saving, and vibration 
and shock protection in a pressure-sealed, plenum- 
chambered shelf. 

All the way, success of this approach demanded the 
closest kind of engineering liaison, consulting and 
reporting — from feasibility study through design, 
redesign, prototype construction, and production. 


This TEAM” approach makes the most of the com- 
bined experience of your engineers and ours, for an 
economical design solution. Barry's engineering team 
handles any phases of the work: feasibility study, de- 
sign, development, testing, project engineering — and 
reporting to your engineers. The result: control of 
vibration and shock thru design. 

We invite your inquiry on Barry TEAM" capabilities. 
You can gain most from consulting us when your 
project is in its earliest stages — write or phone, or 
call in your local Barry representative. 



WESTERN 

DIVISION 

BURBANK 

CALIFORNIA 


BARRY 

CONTROLS 


715 PLEASANT ST. 
WATERTOWN 72, 
MASSACHUSETTS 


Sales representatives 
in all principal cities " 


proaches available, and none of them 
capable of managing the total logistic 
complex by itself, AMC finds it ex- 
pedient to use all three. 

Gen. Bogart drew a parallel with re- 
search and development work where the 
weapon system concept originated. 
There, basic research is concerned with 
broad amis and little specialization. In 
tiie development phase, work is organ- 
ized in terms of major subsystems, and 
only in the final stages of development 


is weapon system management used to 
cut across these fields to produce a 
completely integrated weapon in the 
shortest possible time. 

A similar pattern is emerging in the 
logistic structure. Commodity manage- 
ment. subsystem management and 
weapon system management are all 
used, each in the area where it is most 
effective. Gen. Bogart said that AMC 
is now engaged in delineating these 
management areas. 


Conlractors Advised on Funds Bill 


New York-Some pitfalls for defense 
contractors in Public Law 85-759. 
passed by Congress in its last session 
and designed to limit annual accrued 
expenditures of government agencies, 
were pointed out by Elbert G. Bellows, 
vice president of the W. L. Maxson 
Corp., at a recent meeting here of the 
National Security Industrial Assn. 

Whatever its effect. Bellows said, im- 
plementation of the act cannot be im- 
mediate, probably not until after Fiscal 
1960, because it must await determina- 
tion bv the President that an adequate 
accrual accounting svstem has been es- 
tablished. When it is implemented one 
of the major foreseeable problems will 
be the availability of funds for unfore- 
seen emergencies. 

One hypothetical problem suggested 
by Bellows concerns provisions in the 
act that unused balances for projects 
lapse at the end of the fiscal year and 
would have to be covered in new ap- 
propriations for the succeeding year. 

He suggested the case of a con- 
tractor whose deliveries were to begin 
at the end of one year and continue 
through another. Suppose, lie said. 
100 units were deliverable in June, the 
last month of the fiscal sear, but a 
mandatory engineering change delays 
actual delivery until July. 

Since appropriations already made 
for the following year do not" include 
this delivery and this particular ac- 
count is limited under the new law, 
and since funds for the previous year 
have lapsed, how does the contractor 

Although pointing out the need for 
clarification. Bellows granted the need 
for effective control of defense expendi- 
tures. However, sound fiscal control 
must come before expenditure control, 
he said, adding these opinions: 

• Contractors will continue to face lim- 
ited funding of programs and phase 
authorization of design, development 
and production. 

• Requirements for continued accurate 
reporting of estimates and forecasts for 
future billings will exist. However, the 
present form 1097 calls for detailed 
data tremendously burdensome admin- 
istratively and for so much crystal gaz- 


ing it might defeat the purpose of the 

• Emergency fund pool of some sort 
may be necessary with the new law to 
provide for unexpected but vital pro- 
grams. Exemption of research and de- 
velopment funds from limitations in the 
law might be necessary. 

• Early planning and funding of pro- 
grams makes for greatest efficiency and 



contractors should be assured in cases 
of cutbacks or cancellations to provide 
the greatest economy and to provide 
for the government maximum benefits 
from the terminated project. 

• Cost principles for cost plus fixed fee 
contracts are archaic and should be 
reconsidered. Robert B. Chapman III. 
vice president and assistant general man- 
ager of Aircraft Armaments Inc., dis- 
cussed the Saltonstall bill to revise 
procurement procedures, generally favor- 
ing the legislation which has yet to be 
enacted by Congress. 

Among his comments in connection 
with the bill: 

• True potential of weapon system pro- 
curement lias seldom been realized. 

“In most cases,” he said, “the mili- 
tary agency supervising the prime con- 
tractor has retained the right to review 
every decision of the prime. This has 
resulted in the establishment of another 
duplicating level of responsibility, au- 
thority and management and has 
lengthened rather than shortened lead 

He also urged that the prime not be 
allowed to delay subcontracting parts 
of the system while lie builds up his 
own facilities for it. 

• Legislation can help small business 
receive its share of defense work, but 
is no substitute for small business offer- 
ing the best service in the quickest time 
at the lowest price. 

"The company which employs me," 
he said, "has spent several years in the 
category of small business and it has 
been our management policy to obtain 
our fair share of defense procurement 
by being competitive rather than by 
depending on the assistance of the 
Small Business Administration.” 
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Oscillator Module 
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Many years’ experience in design and 
manufacture, proven performance in 
operation stand behind every Thermo 
Electric product for aircraft temper- 
ature measurement. T-E’s line covers 
applications for both airborne and test 
stand use. 

Thermocouples 
For missiles, rocket engines, turbo-jet, 
turbo-prop and reciprocating engines. 
Types: Casket, Bayonet, Rivet, Ex- 
posed Loop, Protected, Shielded, 
Stagnation. Applications: exhaust 
gases, cylinder heads, cylinder bases, 
air and mixture temperatures, liquids, 
gases and corrosive atmospheres. 
Temperature ranges from —320° F. 
to +3600°F. 

Thermocouple 
& Extension Wire 
For all applications, over 1500 types 
including "MIL”- Spec. Solid and 
stranded conductors. Advanced types 
of insulation. Metallic armor over- 
braids. "Ceramo” — ceramic insulated 
conductors encased in overall metal 
sheathing. All standard calibrations. 

Harness 

For measuring exhaust gas tempera- 
tures — multi-thermocouple, averaging 
type. Custom engineered to your 
specifications. 


Instruments 

Potentiometer indicators, controllers 
and recorders. Millivoltmeter indica- 
tors. "MiniMite” portable potentiom- 
eter indicator, 

“AutoRef” 

Provides constant, pre-determined 
reference junction temperature for 
many thermocouple circuits. 

Switching Systems 
Quick-coupling connector panels ami 
consoles. Key, push-button and rotary 
switches. Small to large capacities. 
Accessories 

Quick-coupling plugs and jacks, all 
types of terminals. Fire- wall quick dis- 
connect. Spool-type resistor. 

If you have an aircraft temperature 
measurement problem, call on Thermo 
Electric. Our extensive research, en- 
gineering and manufacturing facilities 
are at your disposal. 


Write For Descriptive Literature 



It Cauda: THERMO ELECTRIC (Caaada) LTD., Bramptsa. Oat. 


Test Pilots Discuss 
Airspace Regulations 

Los Angeles— Cautious unanimity on 
how to improve air-to-air visibility of 
aircraft until better collision protection 
techniques are developed marked a pro- 
fessional pilots' symposium on air space 
safety held here by the Society of Ex- 
perimental Test Pilots. 

Specific proposals on alteration of the 
military air space reservations and air- 
way structures around Edwards AFB, 
Calif., Dallas-Fort Worth, Tex., and 
Texas bases of the Air Training Com- 
mand met more resistance. 

A1 Blackburn, incoming president of 
the pilot's organization, told Aviation 
Week that these questions were played 
down in the symposium's recommenda- 
tions, since its purpose was to bring 
forth safety improvements rather than 
solutions to local problems. 

Symposium members agreed with Air 
Force calculations showing that the 
see-and-be-secn concept of VFR traffic 
separation is invalid, but James T. Pyle. 
Civil Aeronautics Administrator and 
probable No. 2 man in the recently 
created Federal Aviation Administra- 
tion, said that the see-and-bc-seen rule 
will be a fact of life in aviation for some 
time to come because of long lead time 
needed to engineer a truly effective posi- 
tive control system and late start due 
to earlier economy programs. 

Pyle called on military, airline and 
other special aviation interests to de- 
velop workable solutions to airspace 
safety problems or they can expect to 
sec politically powerful general aviation 
groups ram through changes which 
would be unacceptable to professionals. 
He said workable solutions demand rec- 
ognition and that a conflict of interests 
exists between major airspace users, 
each with an undeniable right to the 
use of the nation’s airspace. 

However, unrestricted flight is no 
longer possible and each special interest 
can expect to sacrifice some of its rights 
in the cause of public safety, Pyle 
said. He added that as an important 
corollary to the sacrifices of air carriers, 
military services and manufacturers, 
“general aviation interests must be 
made privy to our councils in order 
that they, too, can share in shaping 
their future.” 

Describing the magnitude of the 
problem. Pyle pointed out that “it takes 
an astonishing 4,000 to 6,000 sq. mi. 
of sky 2,000 ft. deep to give a 600 
mph. jet the reserved air-space required 
under normal IFR operations when 
separation is maintained by time and 
altitude and without distance measur- 
ing capability.” Pyle reported that the 
federal navigation aid program to in- 
stall about 1,200 Vortac stations with 
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NORTH 
AMERICAN 
AVIATION, INC. 


ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 

A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15. 

Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Cround Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 

Applied Research in Ra- 
dome Development. Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. K. 
Stevenson, Engineering Per- 
sonnel. North American 
Aviation, Los Angeles 45, 
California. 


Test Pilots Honored 

Los Angeles— Honorary fellowships into 
the Society of Experimental Test Pilots 
were bestowed on four flyers during the 
annua) meeting here. Honors went to: 

• Eric Springer, former Douglas test 
pilot and retired Douglas vice president. 

• Benny Howard, noted for his tacing 

• Col. John MacRcadv. retired Air Force 
pilot, one of two men who made first 
nonstop transcontinental flight in 1923. 

• Adm. William V. Davis. Jr., Navy test 
pilot. 

A1 Blackburn, North American Avia- 
tion, was installed as president, replacing 
outgoing president George Jansen of 
Douglas Aircraft Co. 

Elevated to full fellowship in flic 
society were members Scott Crossficld and 
James L. Pearce, both of North Ameri- 
can. Roger Gardner. Curtiss-Wright. and 
Richard L. Johnson. Convair. 

The Ivcn C. Kinchcloe Award was pre- 
sented to James R. Gannet. Boeing Air- 

Joscph J. Tvmw.ys7.yn, Civil Aeronautics 
Administration test pilot, for their out- 
standing achievement in obtaining cer- 
tification for the first American turbojet 
powered commercial transport. 


distance measuring equipment for all 
users will bring about a dramatic re- 
duction in the size of the reserv ed air 
block around each aircraft needed to 
ensure safe separation. 

Reduction would be from 3.000 sq. 
mi. to about 30 sq. mi. Advent of 
circular polarization in the next round 
of CAA surveillance radar purchases is 
expected to make it possible for them 
to identify aircraft in heavy weather 
without the assistance of transponders. 

Pyle suggested the application of 
more ingenuity in solving the traffic 
control problem. “At the present,” lie- 
said, "control areas are defined as reach- 
ing from 700 ft. to infinity. Let's 
change this old idea and put a floor on 
airways in some areas and slide re- 
stricted areas under them. In other 
places, a floor can lie put under re- 
stricted areas and an airway can be put 
beneath it. Joint use of airspace is also 
a possibility. When the military needs 
it, they have it. When they don’t, air 
traffic control will use it.” 

Pyle said the military services have 
an immediate responsibility to improve 
their airborne communications. More 
military aircraft need equipment with 
sufficient channels to communicate di- 
rectly with air traffic controllers through 
CAA's peripheral communications sys- 
tem when operating under positive con- 
trol. A military retrofit program to 
answer this requirement has begun. 

Among the recommendations which 



Making high-precision cams of all types 
is our specialty. For the past decade, 
Eonic cams have been supplied to 
industry for use in control mechanisms, 
computers, fuel controls, speciol ma- 
chinery, etc., especially where extremely 
close tolerances are imperative. Many 
of these have limits of .000 1 00". 
Special machines developed by Eonic 
engineers achieve this high precision 
without the cost penalty unavoidable 
using conventional methods. 
Organizational flexibility assures fast 
delivery of a single experimental unit 
or a production lot. 

If you require face, cylindrical or 3- 
dimensional cams in any quantity, let 
us quote your requirements or call col- 
lect for further information. 


EONIC 

454 E. HOLLYWOOD • DETROIT 3, MICH. 
Phone TWinbrook 3-B100 
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From Normandy to Eniwetok, P. F. C. Joseph Willie Kilroy was there . . . 
and he’ll be out there somewhere when man in space is commonplace! To- 
day, the top astrosdentific and missile engineering teams in the country are 
already at work on the fundamental problems of space exploration and the 
manned orbit vehicle. One of those top teams is at Martin— with 30,000 
engineering man-years of experience in missile and space system pioneering. 
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the symposium has made to the civil, 
military and industry agencies responsi- 
ble for air safety are these: 

• FAA should establish minimum size 
and qualifications for crews of every 
type of aircraft. This recommendation 
was suggested by John Powers, chief 
pilot for International Business Ma- 
chines Corp., Poughkeepsie, N. Y. 
Powers disqualified himself as repre- 
sentative of National Business Aircraft 
Assn, and said his views were his own. 
He justified the recommendation on the 
grounds that some corporation pilots are 
flying aircraft with performance com- 
parable to that of airliners without co- 
pilots or engineers. He said that one 
man could not be properly vigilant when 
handling all cockpit routine singlc- 

• Responsible groups should be aware 
of the desirability of cutting down cock- 
pit paper work to increase crew oppor- 
tunities to watch for other aircraft. In 
drafting its resolution, the committee 
concluded that this recommendation 
would probably have to await the de- 
velopment of automatic navigation svs- 

• FAA should study the day and night 
use of high intensity condenser dis- 
charge lights to improve conspicuous- 
ness of aircraft. Installations capable of 
showing the heading and orientation of 
the intruding airplane would ease the 
job of collision avoidance for the crew 
of the protected airplane. 

• FAA should establish color scheme 
standards for all civil and as many mili- 
tary aircraft as possible to increase con- 
spicuity. Statistics from the Air Force 
and Naval Air Training Commands in- 
dicate that high reflector paint jobs 
produce a significant reduction in mid- 
air collisions. Some military air units 
cannot increase the risk of enemy detec- 
tion by use of conspicuous color schemes 
but Strategic Air Command has an- 
nounced its intention to paint the ex- 
ternal fuel cells of its bombers with 
high reflector paint since these would 
be dropped before approaching enemy 
defenses. Bellies of the aircraft are 
painted radiation white which has 
proved to be visible of over fairly long 
ranges. 

• New aircraft designs should offer rear- 
ward visibility comparable to that of 
an airplane with a bubble canopy and 
rear view mirrors should be installed. 

• An Army study presented to the sym- 
posium showed that in airplanes and 
helicopters with wide angle visibility, 
the pilot seldom used all that he had. 
A movie sequence from the study 
showed that during the final approach, 
the pilot doesn’t look around at all. 
Test pilots conceded the validity of the 
study but argued that the solution is 
maximum visibility and thorough train- 
ing and supervision to ensure pilot 
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BUSINESS FLYING 



Super-V Bonanza Twin Starts Flight Test 


Conversion rights to a twin-engine 
modification of the four-place Beech 
Bonanza business plane developed by 
David Peterson, Tulsa. Okla., have been 
acquired by Oakland Airmotivc Co-, 
Oakland (Calif.) International Airport. 
Oakland Airmotive expects to start roll- 
ing out production aircraft in January. 
Price will be approximately $16.00*0 
with the customer supplying an air- 
worthy Bonanza. Oakland reports it ex- 
pects to supply Super-V Bonanzas one 
week from placement of the order. 

Airplane is basically similar to the 
original version engineered bv Peter- 
son (AW Aug. 27, 1956, p. 80). Oak- 
land has been flight testing two Super- 
Vs and has improved the fuel feed sys- 
tem. installing a Simmonds fuel pump 
right at the injector of the fuel injec- 
tion system. Earlier Fibcrglas mani- 
fold has been converted to metal con- 

Oakland says it will franchise distrib- 


plcte kits it will manufacture for the 
field. 

Main points of the conversion: 

• Single Continental engine is replaced 
by two four-cylinder 170-hp. Lycoming 
O-5-tOs fitted with Simmonds fuel in- 
jection system and oil scavenger pumps 
for dry' sump operation. Engines are 
fitted with Ilartzell hydraulically con- 
trolled propellers having Hamilton 
Standard full-feathering governors. Each 
engine will have a starter and 35-amp. 
generator with 50-amp. optional. En- 
gines are enclosed in tight-fitting flat 
cowlings only 14 in. deep. 

• Fuselage is left intact aft of the fire- 
wall and main wing spar. Former en- 
gine compartment is replaced by a Fi- 
bcrglas nose section containing space 
for luggage and radio gear. Instrument 
panel will be modified to take dual in- 
dicators and controls with mixture, car- 
buretor heat and cowl flap controls elim- 
inated. Heater is replaced by a thermo- 


static 25,000-Btu. Southwind unit. 

• Wings arc fitted with strengthened 
main spars to take increased loads and 
leading edge integral tanks arc installed. 
Leading edge skins are thickened. 

Upon completion of modifications, 
the Super-V Bonanza will have a gross 
weight of 3,400 lb., empty weight of 
1,900 lb. and carry a total of 108 gal. 
of fuel, two 34-gal. leading edge wing 
tanks and two 20-gal. inboard bladder 
cells. Baggage capacity, front and rear 
compartments, will total 300 lb. 

Oakland Airmotive currently employs 
approximately 40 persons and services 
business aircraft, private planes and air- 
lines, averaging some 600 transient air- 
craft monthly. Company handles fuel- 
ing for British Overseas Airways Corp.. 
Japan Air Lines. Hawaiian Airlines and 
military planes. It recently completed 
conversion of a Lockheed PV-2 to its 

use, and obtained CAA approval of the 
modification. 
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Airwork-Miami Keys Overhaul Unit 
To Turbojet, Turboprop Aircraft 


Miami, Fla.— In a major expansion 
oriented toward operations of jet air- 
liners on a large scale in coming months, 
as well as gradual introduction of tur- 
bine-powered airplanes in the executive 
fleet, Airwork Corp. recently opened a 
]0,000-sq.-ft. jet accessors 1 overhaul shop 
bordering Miami International Airport. 

Facility has been designed so that 
it can be quadrupled as the need de- 
velops; the company is also setting up 
an instrument shop here which will be 
capable of overhaul and adjustment of 
electronic equipment such as autopilots 
and ignition analyzers. 

The initial operation concerns over- 
haul and test of complex jet aircraft 
fuel and electrical systems including 
pumps, controls', alternators, constant 
speed drives and similar equipment. 

Airwork-Miami ha? installed specially 
built test stands, costing some SI 50,000. 
to its own specifications. Company says 
facility will not only be capable of han- 
dling current equipment but is also 
designed to take even higher tolerances 
that will be required in accessory over- 
haul in the next five years. 

Featured arc a Consolidated Diesel 
Electric Corp. fuel pump stand and a 
jet fuel control stand made by Mer- 
iam Instrument Co. Fuel pump test 
stand is designed to handle not only the 
pumps used in U. S. aircraft systems but 
also the static control systems installed 
in British planes. The usual gear box 
drive has been eliminated and replaced 
by three drive units: two 75-lip. fuel 
pump drives and a S-hp. drive, installed 
in a separate area to reduce fire hazard. 


Fuel circulated through the drives is 
kept at a constant temperature by a heat 
exchanger that is fed by a water chilling 

System is expected to materially re- 
duce test time. One reason, Airwork 
says, is that the fuel pump drive is 
slaved to the fuel control while on 
test, with the ratio between pump and 
control unit maintained automatically. 
Sensitive speed control compensates im- 
mediately for pressure changes. 

Safeguards against damage to the 
pump include a system that prevents 
the test stand from working unless the 
boost pump is operating or if air pres- 
sure is off to prevent the unit under 
test from burning up. Dynamic brakes 
are used to quickly stop the 75-hp. 
motors. 

Pumps can be tested at their working 
pressures— 400-600 psi. — with the drive 
unit maintaining specified revolutions 
within one per minute. Stands are capa- 
ble of handling flows of up to 36,000 
lb. of fuel per hour, which is consid- 
erably in excess of today’s requirements, 
Airwork-Miami notes. 

Jet engine accessory business is ex- 
pected to grow rapidly in the future 
due to the airlines’ desire to conserve 
capital for profit-making operations 
rather than tie it up in expensive, highly 
specialized overhaul facilities of this 
nature, according to Francis Hine, Air- 
work president. Airwork-Miami's jet 
accessory overhaul volume is expected 
to exceed the current volume of piston 
engine accessory work done bv Airwork 
in Millville, N. J. 
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NEW MODEL 500 Aero Commander business plane is externally similar to Iiighcr priced versions, features low-cost interior. 

Aero Commander Has Low Cost Interior 



Two new models of the Aero Com- 
mander twin-engine business transport 
are being delivered to customers, one 
featuring increased payload without ef- 
fect on range, the other an “economy" 
version, available at lower price than 
the remainder of the firm’s line, which 
now covers five variants of the same 
basic design. 

Both airplanes have the long-span, 
49.56-ft. wing that Aero Design initially 
introduced on its earlier Model 560-E, 
which was found to improve perform- 
ance and payload capabilities materially 
due to greater effectiveness of higher 
aspect ratio than original airplanes. 

Basic features of the new 6S0-E and 
500 include: 

• Increased span of the 680-E over the 
earlier Model 680 makes possible gross 
weight of 7,500 lb., approximately 500 
lb. higher than the earlier airplane. 
With empty weight at 4,475 lb. useful 
load on the 680-E is 5,025 lb. compared 
with approximately 2,515 lb. on the 
680. Model 680-E's basic price is 
$94,500. Plane has 340-hp. geared 
and supercharged Lvcoming 340-hp. 
GSO480-BlA-6s. 

• Use of smaller engines, the new Ly- 
coming 250-hp. 0540 series with direct- 
drive. and lower cost interior (AW 
May 12, p. 23), has brought the Model 
500 price to S64.750. Economy fea- 
ture of this model is expected by the 
company to make it the leader over the 
other models in volume sales. Model 
500 has a gross weight of 6,000 lb. and 
a useful load of 2,100 lb., the company 
reports. 

Interior of the Model 680-E fea- 
tures sectionalizcd three-unit instru- 
ment panel, with all engine gages in 
the center and flight gages on both the 
pilot’s and copilot’s side. Panel is 


Aero Commander Specifications 

Performance Model 500 Moc 

High speed @ fated powri 218 mph. 1 25 

Crime speed 70% METO powrt 205 tupb.’ 22 

Stall speed (year down, flaps down 40 deg., 

power ofl) 65 mph. 

Cross weight . 6,000 lb. 


Usable fuel 
Service ccilin 
Single engine 


8,150 ft. 

0 fprn. 
510 fprn. 


hinged at the bottom so that it can 
be opened outward to case maintenance. 

Control quadrant is located below 
the instrument panel. A full set of 
circuit breakers is at the base of the 
copilot’s panel, and radio controls 
across the top panel. ” '' 
utilizes "piano key” tu 

Passenger area will 


four, five or six seat arrangements, with 
a three-position type seat having tuck- 
away armrests. 

Model 500 is available in five-to- 
seven-seat versions. Cockpit has stand- 
ad Aero Commander instrument panel 


Radio panel and instrumentation and is finished ii 
lg. non-glare black and fitted with eyebrow 

available in lighting. 



B-26 Converted for Business Use 


Cruise speed of 325 mph. at 60% 
power and maximum range of 2,100 
mi. arc prime features of a new modi- 
fication program on the World War II 
Douglas B-26 Invader developed re- 
cently bv L. B. Smith Aircraft Corp., 
Miami (Fla.) International Airport. 

Firm calls its new conversion the 
Smith Supcr-B-26 and premiered the 
seven-passenger executive transport at 
a recent National Business Aircraft 
Assn, annual meeting in Philadelphia. 
Tcardown began on the prototype in 
February. Super-B-26 represents the 


second major conversion program initi- 
ated by L. B. Smith; first being its 
Super C-46C. Supcr-B-26 has received 
a limited category certificate from Civil 
Aeronautics Administration. 

Remanufactured Super-B-26 utilizes 
twin 2,100-hp. Pratt & Whitney zero- 
time R2800-83AM3 engines turning 
Hamilton Standard three-blade 33E60/ 
6899-20 propellers having Lockheed 
Constellation-type spinners and after- 
bodies. 

Total fuel capacity of 1,330 gal. 
includes 200-gal. auxiliary tanks in 



. . . AND POINT MUGU. 
DRONE CONTROL 
ANTENNA 
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For example, Rohr builds the complete, 40-foot fuselage section, jet pods 
and struts, sound suppressors and thrust reversers, and horizontal sta- 
bilizers for the great, new Boeing 707 Airliner, as shown above. 



Anti-Collision Light 

Starlighter anti-collision light is condenser 
discharge type providing intense flash of 
approximately 80,000 candlepower/seconds 
of daylight quality. Equipment consists of 
three units: two identical lamps and a power 
pack, the lights connected to the latter by a 
cable designed to carry 450 v.d.c. charge. 
Installation is designed to cover a wedge 15 
deg. above and below the plane's flight path 
and in a 560 deg. arc. Manufacturer rccom- 
mends installation of lights on vertical flu 
and below fuselage. Unit is made by Donald 
E. Hoskins, 4940 Marine Drive, Chicago 
40, 111. 


The fact that our record backlog 
figure is over 50% commercial 
contracts is just one of many reasons 
Rohr offers unusual security 
along with professional growth 
to highly-skilled aircraft engineers * 

Please forward resume to J. L. Hobel, Industrial Relations Manager, 
Rohr Aircraft Corporation, Chula Vista, California, Dept.9. 

0 Citizenship required. 



Chula Vista and Riverside, California 


outer wing panels and 530-gal. in ex- 
ternal wingtip tanks. 

Structural rework includes removing 
the rear wing spar where it enters the 
cabin to provide a longer cabin and re- 
placing it with a steel circumferential 
frame. An electrically actuated main 
entrance door is located on the right 
side of the fuselage with a bottom step 
1 0 in. from the ground when extended. 
Cabin is fitted with picture windows to 
improve passenger visibility. Longer 
nose is installed to provide room for 
baggage, radio racks and radar installa- 

Communications equipment in- 
cludes an Aircraft Radio Corp. T-22 
20-channel VHF transmitter, ARC 
R-l 5 VHF tunable receiver, ARC 
F11A isolation amplifier. Dare DTR- 
360A 360-channel VHF transceiver. 
Bcndix TA20 360-channel VHF trans- 
mitter, Bendix RA1SC 360-channel 
VHF receiver. Also two Bendix 
MN85F omnirange systems and two 
ARC F21A ADF ' systems. Dare 
DGS-20 20-channel glide slope receiver 
and Dare DM-3 marker beacon. 

Cockpit heater is a 100,000 Btu. Jani- 
trol unit installed in the nose; cabin 
has a 40,000 Btu. heater. High-pressure 
oxvgen System has Scott automatic regu- 
lators and outlets. 

Interior, designed by Charles Butler 
Associates, includes two berth-tvpc 
Aerosmith seats in the cabin center sec- 
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tion and a double berthnble seat in the 
aft section. Two single scats are located 
aft of the lavatory and buffet. 

Specifications for the Super-B-26 in- 
clude takeoff gross weight of 35,000 lb- 
landing weight of 31.000 lb. and esti- 
mated empty weight of 25,500 lb. 
Takeoff distance over a 50-ft. obstacle 
is given as 3,495 ft. while landing dis- 
tance over the obstacle is 3.000 ft. 

Male Pilots Outnumber 
Women Pilots by 40:1 

Men pilots outnumber women pilots 
by 40:1 ratio according to CAA study 
which shows that U. S. total certifi- 
cated pilot roster totals S09.349. the 
highest on record. Non-pilot categories 
(mechanic, parachute rigger, ground 
instructor, control tower operator, dis- 
patcher. flight engineer and navigator) 
total 165,008. California leads the 
nation with 101,790 certificated pilots; 
when compared by population, Alaska 
takes first place with 4,151 certificated 
pilots out of an estimated population 
of 2 1 5,000. Breakdown of current 
certificates: 98.49S student pilots, 

448,470 private pilots, 237,149 com- 
mercial pilots, 16.900 transport pilots, 
472 helicopter-only certificates (in addi- 
tion to 5,092 other ratings holding 
helicopter certificates), 627 glider-only 
(in addition to 3,360 other ratings 
holding glider certificates). 6.955 flight 
certificates and 277 other pilot cate- 



Twin-Beech Radar 

Installation of Radio Corp. of America 
lightweight AVQ-50 weather radar with 
12-in. antenna dish is shown on the avionics 
equipment manufacturer's Beech Super 18 
demonstrator. Army is currently evaluating 
an AVQ-50 in a Beech L-23D Twin-Bonanza 
and a Vertol H-21 helicopter. 





engineers 




The Boeing Airplane Com- 
pany's Wichita Division offers 
engineers a number of long- 
range career opportunities in 
connection with advanced flight 
projects. These openings offer 
all the scope needed to employ 
your creative powers to the 
fullest. 

AERODYNAMICISTS 

Openings are for high-level 
positions in the fields of high- 
speed aerodynamics, VTOL- 
STOL research, and design. 
Requirements are a BS or ad- 
vanced degree, with four or 
more years of experience in 
aircraft or missile design, plus 
the ability to plan and direct 
development programs. 


Aeronautical and civil engineers 
with BS or advanced degrees 
will find stimulating assign- 
ments in connection with hyper- 
sonic aircraft. Work includes 
compilation and evaluation of 
vibrations, flutter and dynamic 


load data related to design, 
development and research. 

An outstanding senior research 
position is also available for an 
aeronautical or civil engineer 
with a Ph.D. and five to ten 
years of experience in structural 
dynamics and aero-elasticity. 

STRESS ANALYSTS 

Openings are for mechanical, 
civil and aeronautical engineers 
with a BS or advanced degrees, 
to perform analysis of aerody- 
namics and structural loads in 
relation to production, design 
and research programs. Appli- 
cants should have from one to 
five years of aircraft experience. 


In each of the above positions 
you’ll be associating with out- 
standing men in your field, and 
have at your disposal some of 
the most up-to-date equipment 
and laboratory facilities in the 
industry. In addition, you'll 
enjoy many benefits including 
insurance and retirement pro- 
grams, relocation allowances 
and help in getting settled. 
For further details, drop a note 
to /?. J. B. Hoffman. Dept. CWl, 
P. O. Box 3822, Boeing Airplane 
Company, Wichita l, Kansas. 
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How Modern 
Is American Industry? 

A Report by the McGraw-Hill Department of Economics 


THE U.S.A. is starling a new period 
of economic growth, as we leave be- 
hind the recession of 1958. This new 
period presents a challenge to the na- 
tion, to the business community and 
above all to the individual company 
— to grow at a profit. 

By now it is clear that growth is 
the normal way of life for the U.S. 
Economy. Since 1947, our national 
product has been growing at a rate 
of 3.7% a year. And no recession, 
even the latest and most publicized, 
has interrupted the trend for long. 
Now the economy is growing again. 

But the conditions of growth are 
far different from those that pre- 
vailed in the years 1947 to 1957. 

Today growth in the economy does 
not mean pressure on capacity, for 
most industrial firms. It does not 
mean easy profits. Rather, this is 
growth under highly competitive con- 
ditions, with profits dependent on a 
firm’s ability to hold down costs. Is 

our plant and equipment modern 
enough to do the job? 

A New Survey 

To find the answers to this ques- 
tion, the McGraw-Hill Department 
of Economics has just completed a 
special survey of business needs for 
modernization. The survey shows 
that it would cost 895 billion to 

And this is a priority job, if business 
is to get costs down for the years 

ernization presents a challenge to 

the U.S.A. as a nation. The Commu- 
nist powers are making a strong and 
disciplined effort to demonstrate 
that they can out-produce us — that 
they can “plow us under” in a con- 
test of industrial strength. 


It is a challenge to American 
business. Our people expect a con- 
tinuously rising standard of living. 
Our workers expect wage increases. 
And often their demands mean price 
inflation — unless we can achieve 
sharp gains in output. The public de- 
mands higher national income with- 
out inflation. This is the challenge to 
business as a whole. 

It is a challenge to the individual 
firm. Growth in the economy no 
longer means an automatic rise in 
sales and profits for any particular 


company. There are no shortages; 
industrial capacity is ample. So to 
participate in growth, the individual 
firm must achieve better quality or 
lower costs than its competitors. 
Otherwise, there will be no profit in 
growth and no success story for the 
company. 

Is business prepared today for 
these challenges? The answer, from 
our study, is clearly “No”. The pro- 
duction and distribution facilities of 
the U.S.A. are not efficient enough 


to ensure our continuing superiority 
over the Communist world, to match 
every wage increase with higher pro- 
ductivity, to do business in a com- 
petitive economy at satisfactory 
profit to the individual firm. 

This statement sounds shocking at 
a time when much industrial capac- 
ity is idle and the recession just be- 
hind us is being blamed on a surplus 
of capital goods. But the facts speak 
for themselves. Here is the record on 
the past decade of investment in new 
plant and equipment, and here is our 


new study of the job that still re- 
mains to be done. 

Decade of Expansion' 

Since 1947, private business in the 
U.S.A. has invested $291 billion in 
new plant and equipment. Our man- 
ufacturing capacity has increased 
about 80% ; electric power capacity, 
145% ; capacity for basic raw mate- 



THE MODERNIZATION JOB AHEAD: 

$95 BILLION 

The McGraw-Hill Department of Economics asked a wide sample 
of manufacturing companies, and experts in other industries, 
“What would be the cost to replace all obsolete facilities with the 
best new plant and equipment?” Here is a summary of the esti- 


mates. (Details on next page.) 

MANUFACTURING ANI) MINING $34.3 Billion 

PETROLEUM INDUSTRY 5.3 

TRANSPORTATION AND COMMUNICATIONS 18.4 

ELECTRIC AND GAS UTILITIES 12.0 

FINANCE. TRADE AND SERVICES 25.0 

TOTAL: ALL BUSINESS $95.0 Billion 


THE MoGRAW-HILL SURVEY 
OF MODERNIZATION NEEDS 

mc-Hill 
August, 1958 
AGE OF 

MANUFACTURING 
CAPACITY 


Olhcr Melalwnrkit 

Chemicals 

Paper and Pulp 


COST TO 
REPLACE 
OBSOLETE 
FACILITIES 


:. 1945 Dee. 1950 


Al.l. MANUFACTURING' 


rials, by 55%. The distribution and 
service industries have increased 
floor space by roughly 50% in the 
decade. In 1957 alone, business spent 
$37 billion on new plants and equip- 
ment — more than the combined ex- 
penditure in all of Western Europe 
plus Canada. 

But all of this expenditure lias 
not made our facilities as modern 

need. Of the $291 billion invested 
by business since 1947, roughly $157 
billion has been for expansion of 
capacity. Only $134 billion has been 
spent to replace old facilities with 
better, more modern equipment. And 
in recent years, this investment has 
not purchased as much new equip- 
ment as the dollar figures suggest, 
because prices of capital goods have 

Our postwar capital investment 
has repaired the worst of the obsoles- 
cence accumulated during the depres- 


sionand waryears. But huge amounts 
of old equipment are still in use, as 
shown by the table above. This is 
based on a survey of the age of man- 
ufacturing capacity in several hun- 
dred companies, representing all of 
the major manufacturing industries. 
Almost 50% of our present capacity 
was installed before or during World 
War II. More than 65% was installed 
before Korea. Expert studies of the 
major non-manufacturing indus- 
tries show that the age of equipment, 
in those industries, is even greater. 

Thus, of all business plant and 
equipment, less than one-third is 
modern in the sense of “new” since 
1950: two-thirds is pre-Korea. 

This over-all figure is confirmed by 
a check on specific industries : 

• Nearly two-thirds of our metal- 
working equipment was installed 
over 10 years ago, according to 
preliminary results of American 
Machinist’s 1958 census. 


• Over 65% of the freight cars 
on our railroads are more than 10 
years old. 

• Less than half the capacity to 
process chemicals, rubber or pe- 
troleum is new since 1950 — a pe- 
riod that has seen rapid develop- 
ment in such equipment as auto- 
matic controls for these process 
industries. 

These examples take on a dollars- 

nizc that the latest machine tools 
are about 40% more productive 
than 1948 models, and that a com- 
bination of new freight cars and 
modern freight yard equipment can 
reduce operating costs up to 50%. 
New instruments, that automatically 
direct the flow of a chemical (or other 
raw material) process, can often 
reduce processing costs enough to 
pay back the cost of the instruments 
in one year. These savings cannot be 
made in older plants. By using obso- 
lete facilities, our industries accept 
a waste in labor and materials that 
totals many billions of dollars per 

ilhy Productivity 
Must Rise 

The U.S.A. can ill afford this waste. 
In the economic struggle between 
the free world and Communist world, 
our margin of superiority depends 
on the efficiency of our productive 
facilities. 

For the growth of our own econ- 
omy, we shall need a sharp rise in 
productive efficiency. During the 
next ten years, American business 
must provide the goods and services 
required for a population that will 
increase by 32 million. And the in- 
creased population will expect higher 
living standards. Furthermore, the 
population in ten years will include a 
higher proportion of dependent per- 
sons — children and retired people — 
and a smaller proportion of working 
age men. Thus, with a relatively 
smaller labor force, industry must 
provide more goods for more con- 
sumers. 

Al the same time, industry must 
strive to hold the line against rising 
costs. In an economy with a tight 


labor supply, we cannot count on re- 
straint in wage demands, however 
desirable such a development might 
be. In the past ten years, hourly wage 
rates have increased over 5% per 
year, nearly twice as fast as output 
per manhour. And this disparity may 
well continue — causing still more 
inflation— unless we make more rapid 
gains in productivity. 

Wc can make these rapid gains — 
if industry goes all out to modernize 
its equipment. Output per manhour 
(in manufacturing) has increased 
only 2.5% per year since 1951. But 
this compares with gains of 4% a 
year in 1947-1950, and over 5% in 
the 1920s. Today the machines and 
techniques are available for us to 
equal, or exceed, these records — to 
raise output per manhour at least 
5% per year. This is a job that can, 
and indeed must be done, to assure 
growth in the economy without infla- 


The Job Ahead 

The dimensions of this opportunity 
are shown by the table on the pre- 
vious page. In its survey on the need 
for modernization, the McGraw-Hill 
Department of Economics asked a 
wide sample of manufacturing com- 
panies how much it would cost to 
replace all their out-dated facilities 
with the best new equipment avail- 
able. The Department also inter- 
viewed experts in each of the non- 
manufacturing industries, to find 
answers to this question. The an- 
swers add up to a staggering bill for 
new plant and equipment. 

ties - replacing only what is really 
obsolete, by today's production 
standards — would require a total 
capital investment of $95 billion, or 
nearly S20 billion per year for the 
next 5 years. 

Furthermore, newproduction tech- 
niques will soon make today's plants 
obsolete, in many cases. Thus, to keep 
pace with technical advance from 
1958 on, will require continuing ex- 
penditures of $8 to $10 billion per 
year for modernization. 1 

The total expenditure to wipe out 
the backlog of obsolete facilities, and 


keep up with continuing technical 
advance between now and 1963, 
would be at least $135 billion. 

The U.S.A. has never spent such a 
sum on the modernization of indus- 
trial facilities. Capital expenditures 
of boom dimension have, in the past, 
been associated only with the urgent 
expansion of capacity. Some fore- 

next few years will be a period of 
low capital investment. The figures 
above make clear that this would be 
a national calamity. The opportunity 
is there— and the challenge— to invest 
record amounts of capital in the 
modernization of plant and equip- 

A National Problem 
This also is a challenge to the U.S.A. 
as a nation. For 100 years, this na- 
tion has been looked to as the model 
of economic development by the 
rest of the world. For the first time, 
we face a serious challenge by an- 
other nation and another economic 
system that claims to be better. In 
a carefully documented 111 page 
study released in May, the U.S. 
State Department declared that “the 
most serious threat” to the U.S.A. 
today is the drive for economic 
supremacy by the Soviet Union.’ 
Although a much smaller nation 
industrially than the U.S.A., the 
U. S.S.R. is today increasing its 
national output at a rate of 7 % per 
year and its output per manhour by 
4% per year. 

The U.S.A. does not have to match 
these specific figures, which repre- 
sent the results of forced labor in a 
country just starting to develop 
industrially. In the contest to win 
uncommitted nations, the statistics 
are not likely to be quoted exactly, in 
any case. But our over-all growth in 
national output and living standards 
must be so impressive as to leave no 
question of superiority. Our factor- 
ies must be showplaces of moderni- 
zation to the foreign visitor that will 
leave him unable to say “I saw much 
better” in Britain, or West Germany, 
or Russia. 

This is the challenge to the nation 


—a political challenge to be sure. But 
it coincides with the challenge to the 
business community and the individ- 
ual firm. And the way to meet it is 
the same: by thorough and rapid 
modernization of our plant and equip- 
ment — not by the slow and steady 
pace of recent years, but at an accel- 
erated rate that reflects the greater 
pressure for output at lower cost. 

Obstacles To Be Overcome 
We must face up lo the fact lhal 
real obstacles - both technical and 
financial-stand in the way of faster 
modernization. Some companies do 
not have the technical "know-how” 
required for the latest production 
techniques. Many more lack the finan- 
cial resources. How can we overcome 
such obstacles, and speed up the 
replacement of old facilities? 

In the course of its study, the 
Department of Economics obtained 
comments on these questions from 
many executives. One of the prob- 
lems, as we noted above, has been 
the urgent pressure to expand capac- 
ity during most of the postwar 
period. In giving their attention to 
this problem, companies have some- 
times overlooked the chance to mod- 
ernize older plants. 

been kepi in place because il was 
satisfactory, and the users were 
not aware of still newer designs. 
Some equipment users believe that 
equipment makers are not sufficiently 
aggressive in designing and demon- 
strating new models. 

The biggest obstacle -and one 
that presents a persistent problem 

companies that need and want to 
modernize. For all corporations, 
the cash flow from retained earnings 
and depreciation has increased by 
more than $5 billion from 1953 to 
1958. But a number of key indus- 
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MODERNIZATION PAYS 

Profits on modernization— like all business profits— have come 
down since 1955. However, modernization, in contrast to new 
capacity, still offers a relatively quick return on investment. 
Here are companies’ answers to the question : “In cases where 
you are actually replacing old facilities with new plant and 
equipment in 1958-how soon do you expect these replacement 
expenditures to pay off?” 

PERCENT OF COMPANIES ANSWERING 
1 3 6 9 yrs. 

to to to and 


Paper and Pulp 
Rubber 

Stone. Clay and G 


1-2 years: 17%. 3-5 ye 


lion, in a 1955 McGraw-Hill 


tries have failed to keep pace with 
the general trend. These include 
some of the areas where the need 
for modernization is most urgent: 
the railroads, large sections of the 
lextUe industry, some mining indus- 



erally. The problem of these indus- 
tries and companies has grown more 
acute in 1958 — since their profits 
have declined much more than the 
average for all business. 

Any plan to step up the pace of 

problem areas. Depressed industries 
and companies need outside help, 
if they are to modernize. Such help 
would include a stronger flow of tech- 
nical information and advice (and 
occasionally, venture capital) from 
the more prosperous, inventive in- 
dustries— as well as advice from 


equipment suppliers and distribu- 
tors, industrial publishers and 
consultants. There is also a public 
responsibility to help in the problem 
areas— not with handouts of govern- 
ment money, but with technical as- 
sistance and help in finding private 
capital (like the efforts now being 
pursued by the Small Business Ad- 
ministration ) . 

by hard-pressed firms — especially 
(he outmoded and unfair restric- 

tax purposes. At present, the tax 
regulations require that depreciation 
be computed over relatively long 
periods of “useful life” for most 
types of equipment. And this is a 
primary reason for the lag in mod- 
ernization. Machinery generally 


becomes obsolete long before the 
expiration of its “useful life” as 
specified in tax regulations. But it is 
difficult for companies - especially 
small companies — to set aside cash 
for rapid replacement, unless the full 
amount to be set aside is exempt 
from income tax. Canada and most 
European nations allow more rapid 
depreciation for tax purposes than 
does the United States. 

A combination of self-help with 
technical help, and a fair break from 
the tax laws, would do much to 
reverse the spreading tide of obso- 
lescence in depressed industries, and 
in many small companies. 

PLAN ’ 59 

It is this combination that 
McGraw-Hill advocates as “PLAN 
'59”, to help business modernize 
now for growth and profits. This is 
what it will take to make a start in 
1959 on the $95 billion job of modern- 
ization, disclosed by the study we 
have just completed : 

1. A better flow of technical in- 
formation on where and how to 

equipment. 



Much of this program is already 
underway. The 34 McGraw-Hill Pub- 
lications, and many suppliers and 
distributors of industrial equipment, 
have stepped up their information 
programs to start the modernization 
drive. Preliminary plans of manu- 
facturing companies show a strong 
emphasis on capital spending for 
this purpose. In August, Congress 
passed a bill providing limited tax 
relief for small business. 

But the real task of moderniza- 
tion still lies ahead. It is the greatest 

ness as we move forward into 1959. 



Bulova’s capability helps to solve 

today's most challenging problems 


To conceive, develop and manufacture a 
broad range of advanced electronic and 
electro-mechanical devices... this is the 
Bulova capability. 

Meeting the needs of defense and industry 
is an unusually creative group of scientists, 
engineers and technicians, backed by 80 
years’ experience in precision production. 


B 


Mr. 

ULOVA 

watch c 


With dynamic imagination, Butova’s capa- 
bility has invaded the often uncharted 
technological areas to originate many 
modern-day miracles in miniaturized sys- 
tems and components. 

Here is a proven capability ready to assist 
you from concept to mass production. For 
full information, write Department G.I.S.-2. 

o m p a n y 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 


BULOVA PARK - JACKSON HEIGHTS - NEW YORK 




Key position 


in field of 
material problems 
of 

SPACE FLIGHT 
AND RE-ENTRY 


This is an extremely high-level 
position for a man experienced in 
material problems of space flight and 
re-entry. Assignment will be with the 
Boeing Systems Management Office, 
which has responsibility for over-all 
management as well as technical 
research and development activities 
in advanced flight technology and 
systems leading to operational space 
weapon systems. 

Requirements are a Ph.D. or 
educational equivalent in the fields of 
metallurgy, chemistry, chemical 
engineering or ceramics, plus a keen 
interest in the development of new 
materials and processes needed for 
space-age vehicles. Experience in 
material problems of space flight and 
re-entry is especially important. 

The man selected will have full 
responsibility for materials utilized in 
the development of advanced systems 
within the Boeing Systems Manage- 
ment Office. Salary, naturally, will 
match the education and experience 
qualifications of the key man we are 
seeking. 

Write, in confidence, to Mr. Stanley 
M. Little, Department CM1, P.O. Box 
3822, Boeing Airplane Company, 
Seattle 24, Washington. 




PRIVATE LINES 


New ANT-1G antenna for light- 
weight Bendix P.DR-l-D weather radar 
measures only 18 in. in diameter, sim- 
plifying installation in business planes. 
Earlier Bendix antennas, such as ANT- 
1B and ANT-1 E, measured 22 in. ami 
30 in. respectively. New ANT-1 G 
weigh 15 lb. compared with ANT-IB’s 
25 lb. and ANT-1 E’s 27 lb. ANT-1 G 
antennas arc now going into Fairchild 
F-27 turboprop, will be available to 
other users beginning in November. 
Complete RDR-1D system, including 
new antenna, in Bcccli 18 is estimated 
at SI 6,000, including installation. 

Current production line positions 
held by corporations for executive ver- 
sion of Lockheed Jctstar is approxi- 
mately evenly divided as regards instal- 
lations of four tvpes of engines available: 
Pratt & Whitney JT12, Wright TJ- 
37, General Electric J85 and Fairchild 
J83, according to Lockheed sources. 

Electrically heated laminated sierra- 
cote windshields will be tested on Beech 
L-23 Twin-Bonanza this month by U.S. 
Army to evaluate its dc-icing character- 
istics. Manufacturer. Sicrracin, Bur- 
bank. Calif., is seeking to cover light- 
twin market with this equipment, cur- 
rently available for larger types. 

Lear, Inc. plans to bring all its light 
business aircraft avionics equipment to 
CAA Technical Service Order (559) 
standards, modifying certain items not 
now currently meeting this requirement, 
in line with CAA's recent 58-5 proposal. 

Price of conversion of Convair 340s 
and 440s to take Allison 501-D13 turbo- 
prop engines will be approximated 
§490,000 including full soundproofing 
treatment. On basis of minimum run 
of 10 conversions, price will be S5S7,- 
000 but rebate will be made to $490,- 
000 price if 35 conversions are sold by 
mid-1961; if between 11-34 arc sold, 
price would be adjusted between these 
two figures. Allison expects number one 
production configuration of Allison- 
powered Convair to be CAA-approvcd 
Nov. 1, 1959. 

Aeronca Manufacturing Corp. re- 
cently made two major expansion 
moves: it formed a subsidiary' in Los 
Angeles, called Acronca-California 
Corp., and signed an agreement to 
acquire Pastushin Aviation Corp.'s 60,- 
000-sq. ft. plant, which is turning out 
B-52G 700-gal. auxiliary fuel tanks and 
pylons; Middletown, Ohio, firm also 
leased 84,367 sq. ft. of factory building 
from Armco Corp., to house operations 
Aeronca has been handling in its Plant 
2 and Plant 3. 



CONTROL 

ASSEMBLY 


FOR THE 

J-4 Attitude Gyro 



A new control utilizing ingenious 
internal shock mounts, a unique 
mechanical timing device and spe- 
cially developed sensing relays. 
Black boxes, brain boxes and 
packaged electronics are typical 
products of Diaphlex, with more 
than 60 years of experience, dating 
back to early telephone and heat- 
ing control equipment manufac- 
ture and design. 


Cook Electric Company 
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THE TROPOPAUSE 


With the introduction of turbo-prop and 
turbo-jet aircraft the location of the tropo- 
pausc assumes greater importance. Techni- 
cally, the ttopopause is that point in the 
atmosphere where the normal decrease of 
temperature with altitude ceases. It is the 
coldest layer in the atmosphere encountered 
by turbine-powered aircraft. It also indi- 
cates the level of maximum winds which 
are always found within a few thousand 


feet of this tropopause layer. 

As the illustration shows, the height of 
the tropopause varies across the United 
States from 30,000 ft. to 56.000 ft. In some 
places it slopes down almost vertically, es- 
pecially over the cold side of jet streams. 
Notice when flying from North to South, 
the average range of the tropopause varies 
almost 100 % and temperatures vary sharply 
under such flight conditions. 
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forecast: Top Flight Performance with Mobiljet Fuels ! 

Choose from a full line of Mobiljet fuels. There's one for every 
temperature range . . . from 100°F. to -76°F. You're assured of 
easy pumping, prevention of filter clogging, proper fuel metering, 
top performance at all times. 

Tune in "traCKDOwn" 
every Friday niQht-CBS-TV. 



You’re Miles Ahead With Mobil 



ULTRA-FINE chemical spray is produced by atomizers under wings of Auster Alpha agiicultur.il plane flying at typical altitude. 


Rotary Atomizer Controls Spray Droplets 

British-developed system of rotating 
atomizers for dispensing chemicals from 
agricultural planes obviates installation 
of conventional spray booms attached 
to wings, instead contains units in 
streamlined canisters. Rotary atomizers, 
designed and built by Britten-Norman, 

Ltd., have individual drive systems com- 
prising multi-blade fans, pitch of which 
can be adjusted to provide any desired 
rotating speed for atomizer. By adjust- 
ing atomizer rotation, size of droplets 
dispensed can be regulated to extremely 
fine dimensions, a distinct aid when 
dense coverage is desired for potent 
chemicals. Installation shown on Auster 
(IN Alpha includes a 45-gal. chemical 
tank in cockpit which may be loaded 
through a filler nozzle atop the fuselage. 
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SAFETY 


Handley Page Accident Investigation Report: 


Turboprop Gearbox Shaft Failure 
Cited as Dart Herald Crash Cause 
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ENGINEER OPPORTUNITIES AT RAYTHEON 





I engineers. SCIENTISTS: Specific Experimental 
I Data have now been declassified from which you can 
" gauge the breadth of the opportunities for original work 
open to you in the pioneering field of nuclear power for 
craft. This information is made available from a 
1 paper prepared for the recent Geneva Conference 
Peaceful Uses of Atomic Energy, by Mr. D. R. Shoults, 
General Manager, Aircraft Nuclear Propulsion Dept, 
of General Electric, Cincinnati, Ohio. 


“ FIRST PHOTOGRAPHS, DIAGRAMS 

AND TECHNICAL DATA RELEASED ON 
HISTORIC TESTS PROVING FEASIBILITY OF 
DIRECT CYCLE NUCLEAR TURBOJET 

SYSTEM FOR AIRCRAFT 


Successful Heat Transfer Reactor Experiment No. 1 Basis of Present 

Advanced Development Stage of Aircraft Nuclear Power Plant 



c, including salary require 


to Mr. P. W. Chri. 


AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 

GENERAL® ELECTRIC 

P.O. Box 132, Cincinnati 15, Ohio 




EMPLOYMENT OPPORTUNITIES 



ELECTRONICS ENGINEERS 

IT’S EASY TO APPLY FOR A HELD SERVICE 
REPRESENTATIVE POSITION 


If your degree is .. . 

ELECTRICAL ENGINEERING 





GENERAL @ ELECTRIC 




ELECTRONIC ENGINEER 

(Senior) 

QUALITY CONTROL 







ASSISTANT CHIEF 

PRODUCTION 

ENGINEER 




DISENCHANTED 
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Transcontinental airline captain e 
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CONTRACT WORK WANTED 




FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


(Contact 


Die WcGraw-Jktt Office 

Wearest \jou 


ATLANTA, 3 

1301 Rhodes-Haverty Bldg. 

JAckson 3-6951 


BOSTON, 16 

350 Park Square 

HUbbard 2-7160 


CHICAGO, 11 


CLEVELAND, 13 

55 Public Square 

Superior 1-7000 

W. B. SULLIVAN - F. X. ROBERTS 
DALLAS, 2 

1712 Commerce St., 

Vaughan Bldg. 

Riverside 7-5117 

GORDON JONES . F. E. HOLLAND 


DETROIT, 26 

856 Penobscot Bldg. 

WOodward 2-1793 

LOS ANGELES, 17 
1125 W. 6 St. 

HUntley 2-5450 


NEW YORK, 36 
500 Fifth Ave. 

OXford 5-5959 


PHILADELPHIA, 3 

17th & Sansom St. 

Rltienhouse 6-0670 

H. W. BOZARTH - T. W. McCLURE 

ST. LOUIS, 8 

3615 Olive St. 

JEfferson 5-4867 

SAM r 1ANCISCO, 4 
£J Post St. 

DOuglas 2-4600 
w. c. WOOLSTON 
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Genera / Electric -A Leader for the Free World 
the Development of Instrumented Re-Entry Vehicles - 
Seeks S ystems Engineers W ho Can Contribute to 
a Variety of Outer Space Programs 


We are looking for the highly capable professional engineer — skilled 
in the development of operational requirement parameters, systems 
design, and specifications for re-entry and space veh.icle systems and 
sub-systems. 

Our needs are in the fields of systems synthesis, propulsion, ground 
support, air and space borne instrumentation and communication, navi- 
gation and control, space frame design and configuration, and systems 
test and reliability studies. 


Please write — in full confidence — to 
Mr. Richard Eddy 

MISSILE & SPACE VEHICLE DEPARTMENT 


GENERAL 


a CHESTNUT STREET 


ELECTRIC 


PHILADELPHIA A. PENNA 
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FOR SALE 

C-46F AIRCRAFT 

FOR SALE 

2 HELICOPTERS £5 

Passenger and Cargo 

T-Category Kit Installed 
Immediate Delivery 
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LETTERS 


Reply on Lighting 

•Mr. Hobson, in his column in your Sept 
29 issue (p. 31), lias seized upon a state- 
ment that appears on the cover of every 
document that is printed and distributed by 
the Office of Technical Services, regardless 
of origin, to discredit the status of CAA 
Technical Development Report No. 338. 

This report was prepared by two mem- 
bers of the staff of the CAA Technical De- 
velopment Center, and one official. Bob 
Gates, of the CAA Office of Might Opcia- 
tions and Airworthiness. As director or the 
Technical Development Center, 1 am re- 
sponsible for the technical accuracy of the 
report and for the competence, integrity 
and objectivity of the authors. These thiee 
men have these qualities to a marked de- 
gree, and the report is an accurate account 
of work done and observations made. 

In the evaluation of airport lighting it is 
not possible, in the absence of statistical 
information derived from a great number of 
observations, to express the results with 
anything like mathematical precision. 
Therefore, there is always room for honest 
differences of opinion as to conclusions 
drawn from this type of study. Mr. Robson 
is certainly entitled to disagree with our 
findings. He has not, however, any basis 
upon which to question the honesty or ob- 
jectivity of the people who did the work 
and authored the report. This kind of 
abuse of experienced, capable government 
people is damaging to aviation generally 
and is irresponsible journalism. 

1 often enjoy reading "Cockpit View- 
point” and don't mind the good captain 
“sounding off.” I suggest, however, that a 
little restraint in dealing out abuse to others 
who also have the cockpit view-point would 
enhance the value of his column. 

D. M. Stuart, Director 
Technical Development Center 
Civil Aeronautics Administration 
Washington, D. C. 

Risk and Security 

1 take vigorous exception to Mr. Tipton’s 
implications (AW Sept. 29, p. 28) to the 
Boston Rotary Club, to wit: pilot pay is 
staggering the airlines and lining the pock- 
ets of pilots with ill-gotten wealth. It is 
impossible to justify one's existence in a 
few paragraphs, but an answer of sorts must 
be made to Mr. Tipton’s charges. 

I am a copilot on the North Atlantic 
operation of a major scheduled carrier, with 
sufficient experience to submit two funda- 
mental reasons why airline pilots and their 
jobs cannot be compared — as Mr. Tipton 
attempts to do — with house painters, or for 
that matter, with most other kinds of work. 
These 1 define as risk and career security. 

With respect to the risk attendant to a 
lifetime of airline flying, consider the follow- 
ing incidents which I experienced in the 
past two months: 

1. Engine failure with subsequent three- 
engine operation commencing at the 
exact midpoint of a Shannon-Goose Bay 
flight. In that the other engine on the 
same side was losing oil, we turned to 




of its readers on the issues raised in the 

. r the Editor, Aviation Week, 
330 W. 42nd St., Neu, York 36. N. Y. 
Try to keep letters under 300 tcords and 
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Keflavik, Iceland — weather zero, zero, 
and forecast to remain so for the suc- 
ceeding six hours. 

2. Engine fire warning on takeoff at V, 
. speed at maximum gross weight on a 

runway of minimum legal length. 

3. Routine engine failure while we were 
high and light — no problem but still 
startling. 

In these cases, as in numerous others, 
flight crew performance turned potential 
emergencies into a continuation of the fine 
safety record enjoyed by our airline. Mr. 
Tipton uses this record as an excuse to limit 
pilot pay, i.e., our good work is being used 
against us. Furthermore, is it possible to 
get the same performance out of crews at- 
tracted by some lesser pay? Perhaps, but I 
doubt it. Tile hours of boredom and the 
moments of terror would not be worth it. 

With respect to career security, 1 luive 
the following point to make. Unfortunately, 
techniques and training acquired while 
piloting do not carry over into other career 
fields. An ex-airline pilot would find his 
1L.S technique worthless when applying for 
a sides position, his weather judgment 
worthless to an engineering firm. In short, 
everything learned while piloting is worth- 
less to a potential employer on the “outside 
world." With this background, what hap- 
pens to the pilot who is furloughed ( 143 on 
cur airline in the past eight months), fails a 
physical, or is found wanting when being 
upgraded from copilot to captain? Truly, 
when you take up airline flying, you are 
crawling out on a limb. If the limb is sawed 
off, you go in but one direction. There are 
no compatible occupations to turn to. This 
career risk should be compensated for while 
with the airline. I submit, therefore, that 
the differences between the job of an airline 

E ilot and other professions should be ac- 
nowlcdged and compensated for, and that 
risk and tenuous career security- arc the 
big differences to the pilot and his family-. 

Jeremiah S. Borns 
First Officer, TWA 
Salem, Mass. 

Airline Vigilance 

Without jumping into the raging VFR- 
IFR issue, I just want to make one thing 
clear. Many of the fellows I fly with arc 
tired of being accused of "sleeping,” read- 
ing, and otherwise not looking out for other 
aircraft. Strangely enough, we have not 
been accused of this neglect by the CAA, 
CAB, or any duly authorized flight safety- 
group concerned with such matters. The 
"laymen” who have fired these verbal bul- 
lets apparently fail to realize that we pilots 
are in the airplane, also, and are just as con- 
cerned for our own safety, as well as the 
passengers. Since I am on "reserve,” most 


every trip is with a different crew, and I 
have yet to sec anyone who does not exer- 
cise a continuous vigilance, especially climb- 
ing or descending in terminal areas. In fact, 
company regulations require that not even 
essential writing be performed during climb 
or descent, that both pilot seats be occupied 
at all times, that, of course, no reading not 
necessary to the trip be done in the cockpit, 
and other regulations which demand our in- 
creased vigilance in these days of over- 
crowded air lanes. 

In closing, I have found that the control 
column is a very handy holder for a folded 
Jepco Avigation Chart. From ". . . about 
one-third of the way aft . . .” looking 
through the cockpit door, this could very 
easily be mistaken for "... the morning 
newspaper . , . spread ... on the vokc.* 
(AW Sept. 29. p. 90). 

I. P. Houck 
United Air Lines 
San Francisco, Calif. 


Helicopter Expenses 

On p. 34 of the Sept. 29 issue of Avia- 
tion Week you report New York Airwus 
total operating expenses for the month of 
July. 1958. as 5733,713. whereas the cor- 
rect figure is $233,713. I would appreciate 
your publishing a correction of this error. 

WrLLiAM W. Hogan, Treasurer 
New York Airways. Inc. 
Mushing, N. Y.’ 

Two Nikes 

You print a very fine magazine and have 
a lot of good stories. But in your Sept. 1 5 
issue of Aviation Week you have a rather 
misleading description, tin p. 71, in the 
photo titled “Nike Hercules Site." you sav 
“Douglas Nike Hercules surface-to-air mis- 
siles are poised on Army launch ramp." 
The fact is, both of the missiles in the 
picture aren’t Nike Hercules. Tire one in 
the front of the picture is really a Nike 
Hercules, but the other missile isn’t. It is 
a Nike Ajax. I think vou have a very good 
magazine and I’m glad my father subscribes 
to it. I am very interested in aviation. A lot 
of my friends are too. Thank you. 

Glenn Scamm’el, Age 10 
Dallas, Tex. 


Helicopter Piloting 

Mr. John Tunstall in his article “Trans- 
mission Design Cuts 192’s Weight" (AW 
Aug. 18, p. 64) reports claims that the 
Bristol 192 is the “first to maintain cruising 
flight on one engine." 

I respectfully take exception to this 
claim as I flew- the U. S. Navy XHJD-1 
side-by-side twin rotor helicopter many 
times on one engine as early as 1947. More- 
over. at about the same time I flew the 
USAF XH-20 ramjet helicopter on one 
jet in cruise flielit unintentionally and 
perhaps with some loss of altitude. 

C. R. Wood, Jr. 

U. S. Army Transportation Supply and 
Maintenance Command 
St Louis, Mo. 
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when “wet section” assemblies 
must be extra dry... 


Voi-Shan's Bolt-O-Seal and Shear-O-Seal fasteners assure a 
positive seal through a wide range of temperatures and pressures. 


BOLT-O-SEAL self-sealing fasteners provide 
a highly efficient, no-leak seal for fluids and 
gases in "wet-section” assemblies by using 
the proven principle of controlled confine- 
ment of sealing rubber. The mass-to-void 
ratio of the rubber is controlled precisely, 
and during assembly the seal is deformed 
to completely fill the void. Removable 
and re-usable, the elastic memory of 
the seal material is not destroyed. 

Bolt-O-Seal fasteners are offered 
in a variety of materials and 
configurations — including the 
Hi-Torque head for greater torque - 
for high tension and shear applications in 
a temperature range of — 100°F to 4-500°F. 



SHEAR-O-SEAL differs from Bolt-O-Seal 
in that a Hi-Shear rivet groove replaces 
the threaded portion. Shear-O-Seal 
combines the quick-assembly and 
weight-saving advantages 
of the Hi-Shcar rivet 
along with the sealing 
qualities of Bolt-O-Seal 
at a substantial 
cost savings. 
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Another in the Proud Family of Fine Fastener Products by 


mwxn 

MANUFACTURING COMPANY 

division ot PHEOLL MANUFACTURING COMPANY 
8463 Higuera Street. Culver City. California 
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WEIGHT COMPARISON TABLE 
in lbs. per 100 pieces 





K.-20 


janmn. 


all drawings are shown in actual size 


Vj-20 



ESNA LH3393 

(220,000 psi) 

.44 

.77 

1.20 

1.69 

2.55 

COMPETITIVE 

Lightest Nut (180,000 psi) 

.60 

1.00 

1.50 

2.15 

2.82 

COMPETITIVE 

Lightest Nut (220,000 psi) 

.95 

1.62 

2.75 

4.25 

6.00 


Tomorrow's hypersonic airframes must withstand flight 
stresses and related vibration conditions that would have 
seemed insurmountable even five years ago. Yet to achieve 
such speeds these aircraft will have to utilize lighter-weight 
structural components than their subsonic predecessors. 

ESNA Type LH3393 double hex, external wrenching nut 
now offers the designer of tomorrow’s airframes and missiles 
a structural fastener with the highest strength- to-weight ratio 
of any currently available self-locking nut. 

Design refinements embodied in the LH3393 series con- 
sistently develop the full fatigue strength of 220,000 psi 
high strength bolts . . . yet these nuts are from 10% to 33% 
lighter, size for size, than even the lightest 180,000 psi 
locknut. 

Additional weight savings are made possible by the 
smaller envelope dimensions of these new parts, since re- 
duction of wrench clearance requirements permits reduc- 
tions in the size of other structural components. 


LH3393 series nuts are cold-formed from alloy steel, proc- 
essed with the manufacturing skills and protected by the 
rigid quality control established during ESNA’s 30 years of 
experience in supplying dependable aircraft quality fasten- 
ers. The same military approved, Ellip-tite locking device 
used on ESNA’s complete line of NAS parts, assures reliable 
vibration proof self-locking performance at temperatures 
up to 550 °F. 

For specific dimensional, design and test data on ESNA’s 
new, lightweight, 220,000 psi nut— Type LH3393, write to 
Dept. S23-1025, Elastic Stop Nut Corporation of America, 
2330 Vauxhall Road, Union, New Jersey. 



ESI 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


*U.$. Patent No. 2,588,372 


